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PREFACE. 


It  is  now  many  years  since  a  comprehensive  manual  of  textile  printing  lias 
appeared  in  this  country.  In  the  interval,  radical  ohanges  have  taken  place  in 
this  industry,  which  apply  to  some  extent  to  plant  and  mechanical  appliances, 
but  ohiefly  to  the  introduction  of  new  and  important  processes.  New  styles 
have  been  introduced,  of  which  those  in  which  the  colouring  matters  (»..</. 
insoluble  Azo  dyes,  Nitroeo  blur,  Paramine  In-own)  are  produced  in  the  fibres 
are  of  paramount  importance.  On  the  other  hand,  the  industry  owes  to  the 
incessant  activity  and  ingenuity  of  the  colour  manufacturers  the  introduction 
of  whole  classes  of  new  colouring  matters,  many  of  which  are  eminently  suited 
to  meet  the  requirements  of  the  trade.  Again,  many  reagents  which  were  then 
quite  out  of  the  reach  of  the  colourist  at  the  time  (ev/.  formaldehyde,  formic, 
and  glycolic  acids,  hydrosulphite  of  soda,  chlorate  of  soda,  titanium  salts, 
paranitraniline),  on  account  of  their  expense,  are  now  available  in  unlimited 
quantities  at  prices  which  allow  of  their  universal  application. 

During  the  past  few  yens,  several  of  the  colour  manufacturers  have  issued 
to  their  customers  some  excellent  literature  on  textile  printing,  but  it  is  only 
natural  that  the  information  which  these  publications  contain  is  more  or  less 
strongly  biassed  in  favour  of  the  special  products  of  the  particular  firm  from 
which  it  has  emanated.  The  authors,  feeling  that  an  impartially  written 
modern  work  on  textile  printing  would  be  favourably  received,  undertook  some 
three  years  ago  to  collate  the  requisite  information,  and  to  present  it  as  a  sequel 
to  A  Manual  of  Dyeing.  It  has  thus  been  possible  to  considerably  reduce  the 
the  new  volume,  in  that  repetition  of  such  information  as  is  essential  to 
dyeing  and  printing  alike  has  been  avoided  as  much  as  possible.  Thus,  in  the 
new  volume,  such  Bubjeots  as  a  description  of  the  colouring  matters,  their 
composition  and  properties,  are  entirely  omitted,  while  others  like  blew 
[ndigo,  Paranitraniline  red  and  Turkey  red  dyeing  arc  only  dealt  with  as  far  as 
they  are  actually  carried  out  in  printworks.     Most  of  the  pi  scribed 

are  taken  from  actual  practice,  and  where  it  has  been  deemed  desirable,  a 
printed  pattern  has  been  introduced  in  the  text,  to  illustrate  the  effect 
obtained. 
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INTRODUCTION. 


INTRODUCTION. 

Tin  term  "textile  printing"  is  used  to  signify  the  production,  l>y  various  moans, 
of  ooloured  patterns  or  designs  upon  all  sorts  of  textile  fabrics — cotton,  wool, 
silk,  jute,  linen,  and  various  mixtures  of  these  and  other  fibres. 

Textile  printing  is  really  a  Form  of  dyeing,  but  differs  from  that  art  in  that 
the  cloth,  instead  of  being  uniformly  ooloured  throughout  by  immersion  in  a 
solution  of  dyeetuff,  has  one  or  more  thickened  oolours  or  mordants  applied  to  it 
locally,  the  colour  being  developed  by  steaming,  eta,  or  by  dyeing.  The  close 
relationship  existing,  however,  between  the  two  is  emphasized  by  the  Fact  that 
although  it  is  quite  possible  to  print  on  cloth  almost  any  form  of  colour  capable 
of  being  converted  into  a  viscous  fluid— as,  For  example,  paint,  coloured  wax, 
etc. — yet,  broadly  speaking,  the  whole  of  the  colouring  matters  employed  in  the 
one  industry  are  identical  with  those  employed  in  the  other. 

HISTORICAL. 

The  beginnings  of  the  art  of  ornamenting  textile  fabrics  by  the  stamping  or 
printing  on  of  coloured  designs  are  lost  in  antiquity.  They  are  usually  assumed 
to  have  originated  in  the  Far  East)  where  the  Hindoos  and  Chinese  arc  known  to 
have  practised  hand  printing  with  wood  blocks  from  the  earliest  times,  but 
recent  discoveries  in  the  Pyramids,  and  other  Egyptian  tombs,  of  fragments  of 
cloth  undoubtedly  decorated  by  some  process  other  than  dyeing  alone  prove 
pretty  conclusively  thai  the  ancient  Egyptians  also  were  acquainted  with  some 
form  of  the  art.  Textile  printing  was  also  practised  by  the  Peruvians  before  the 
Spanish  conquest  in  lo.il  l-'i-'il',  but  whether  they  discovered  the  process  for 
themselves  or  derived  their  knowledge  of  it  from  outside  sources  (which  is  not 
likely,  considering  the  limited  means  of  communication  they  possessed  at  that 
date)  is  not  known.  Taken  altogether,  then,  it  is  probable  that  the  art  of 
printing  on  textile  fabrics  was  discovered  independently  and  at  different  times 
by  each  of  these  nations. 

i>n  historical  -rounds,  it  would  appear  thai  the  Chinese  and  Hindoos  are 
about  equally  justified  in  claiming  credit  for  the  invention  of  block  printing ;  for, 
while  Pliny  the  Elder  (\.n.  23  to  a.d.  79)  certainly  alludes  to  some  unknown 
process  whereby  the  Egyptians  of  his  time  produced  patterns  on  dyed  cloth,  it 
is  on  record  that  letterpress  printing  From  engraved  wood  block*  was  extensively 
practised  in  China  nearly  two  thousand  years  ago,  and,  further,  that  valuable 
Indian  fabrics  printed  in  colour*  were  known  to,  and  esteemed  by,  the  Romans 
in  the  days  of  the  Empire.  From  ibis  latter  circumstance,  which  Bhows  that 
the  Hindoos  had  already  gained  a  worldwide  reputation  for  the  excellence  of 
their  printed  cottons,  it  may,  not  unreasonably,  be  inferred  ('M  that  block 
printing,  men  at   this  early  date,  was   an   old-established    industry  in    India:   anil 

(/>)  that  any  contemporary  work  produced  in  Egypt  was  either  not  exeouted  by 
the  process  used  by  the  Hindoos,  or  was  still  in  the  experimental  stage,  from 

which   it    seems    never    thoroughly   to    have  emerged.      Lea  vim.',    therefore,   the 
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Peruvians  out  of  the  discussion — for  no  information  relating  to  their  work  is 
available  earlier  than  1532 — the  question  of  the  priority  of  discovery  is  narrowed 
down  to  the  consideration  of  the  rival  claims  of  China  and  India.  If  we  except 
the  Assyrians,  who  employed  carved  wooden  stamps  for  impressing  cuneiform 
symbols  on  wet  clay  tablets  and  bricks,  the  Chinese,  so  far  as  is  known,  were  the 
first  to  make  use  of  engraved  wood  blocks  for  any  kind  of  real  printing.  It  is 
not  unlikely,  therefore,  that  they  were  the  original  discoverers  of  calico  printing, 
for  it  is  quite  possible  that  the  idea  which  led  up  to  their  invention  of  letterpress 
printing  would  suggest  the  feasibility  of  applying  the  same  process  to  the 
ornamentation  of  textiles.  That  they  produced  block-printed  fabrics  in  very 
remote  times  is  unquestionable,  but  whether  or  not  they  anticipated  the  Hindoos 
in  this  respect  is  still  a  matter  of  conjecture,  and  even  now,  after  a  century  or 
more  of  controversy,  appeals  to  be  as  far  from  settlement  as  ever.  In  fact,  the 
rival  claims  of  China  and  India  to  the  honour  of  priority  are  based  upon  pure 
circumstantial  evidence  alone.  Without  going  into  detail,  it  may  be  interesting 
to  note  the  main  line  of  argument  followed  in  each  case. 

Taking  China  first  :  —  In  the  absence  of  direct  proof  to  the  contrary,  it  has 
been  postulated  by  those  who  hold  that  textile  printing  originated  in  China, 
that  because  the  Chinese  were  the  first  to  practise  letterpress  printing,  they 
would  naturally  be  the  first  also  to  practise  textile  printing.  This  plausible 
argument,  which  depends  entirely,  for  any  value  it  may  possess,  upon  the 
assumption  that  the  highly  civilised,  ingenious,  and  technically  skilful  Chinese 
uxruld  be  cm-tain  to  recognise  almost  immediately  the  possibility  of  applying  the 
principle  of  their  newly  invented  letterpress  process  to  the  decoration  of 
textiles,  is  pertinent  enough  to  account  in  some  measure  for  the  rise  of  textile 
printing  in  China  ;  but,  as  a  factor  in  the  determination  of  the  probable  date  of 
that  rise,  it  loses  most,  if  not  all,  of  its  specious  importance  when  submitted  to 
analysis.  Considering,  for  instance,  that  letterpress  printing  and  dyeing  are 
two  very  different  crafts,  with  nothing  in  common  :  that  in  early  times,  in  China, 
each  craft  was  a  "  mystery,"  the  processes  of  which  were  only  known  to  and 
practised  by  those  who  had  been  duly  initiated  :  and  that,  until  comparatively 
recently,  all  new  discoveries  and  methods  were  jealously  guarded  and  kept 
secret  as  long  as  possible,  it  is  in  the  highest  degree  improbable  that — in  the 
days  when  letterpress  printing  was  a  new  invention,  and  dyeing  a  purely 
empirical  process — either  Chinese  printers  or  dyers  would  know  anything  of  the 
technicalities  of  each  other's  crafts ;  or,  at  least,  would  be  sufficiently  oonveisant 
with  their  practice  to  realise  at  once  the  possibility  of  combining  them  for  the 
purpose  of  producing  decorative  effects  hitherto  unknown  on  textiles.  In  that 
unscientific  age  the  development  of  an  industry  was  necessarily  a  very  slow- 
process,  and  it  is  not  unreasonable  to  suppose,  therefore,  that  a  considerable 
interval  of  time  elapsed  between  the  introduction  of  letterpress  printing  and 
that  of  textile  printing:  for,  on  the  one  hand,  the  printers,  for  a  long  time, 
would  naturally  confine  themselves  to,  and  be  fully  occupied  in,  perfecting  and 
working  their  own  particular  invention,  while,  on  the  other  hand,  the  con- 
temporary dyers,  following  their  occupation  on  "  rule  of  thumb  "  lines,  would  be 
scarcely  likely  to  conceive  at  once  the  idea  of  extending  the  scope  of  their  craft 
by  the  application  of  an  entirely  new  invention  (the  object,  appliances,  processes, 
and  materials  of  which  were  so  totally  different  from  anything  to  which  they 
were  accustomed),  especially  as  no  mode  or  style  of  textile  decoration  then 
existed  capable  of  giving  them  a  lead  in  that  direction.  In  any  case,  the 
assumption  that  the  invention  of  letterpress  printing  involved  that  of  textile 
printing,  and  that  the  two  were  practically  coeval,  is  nothing  more  than  a  mere 
conjecture,  based  on  possibilities  which,  though  plausible  enough  on  the  surface, 
are  found  to  be  rather  too  subtle  and  too  remote  to  be  unhesitatingly  accepted 
as    probabilities    when    contrasted   with    the   actual   course   along   which    the 
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development  of   letterpress  and  « loul   printing  proceeded  in  Europe  during 

the    Renaissance,     To   traoe   the  successive  ^tcps  in  this  development   is  both 

needless  and  beg 1  the  scope  of  the  present  work;  but  it  may  be  noted  that, 

although  block  printing  was  extensively  employed  in  the  fifteenth,  sixteenth,  and 
seventeenth  centuries  For  the  ornamentation  and  illustration  of  books  and  for  the 
reproduction  of  works  of  art,  it  never  onoe  suggested  itself  to  the  printers  and 
dyers  of  those  times  as  Buitable  for  application  to  the  ornamentation  of  textiles. 

It  thus  appears  that  block  printing  on  paper  was  not  so  inherently  suggestive 
of  textile  printing  as  some  seem  to  have  imagined.  Bad  it  been  sn.it  is  inoon- 
oeivable  that  such  an  important  feature,  which  is  assumed,  for  the  purposes  of 
argument,  to  have  heen  patent  to  the  early  Chinese,  should  have  escaped  entirely, 
in  analogous  circumstances,  the  keen  observation  of  mighty  minds  like  AJbrecht 
Durer,  Hans  Holbein,  Lucas  van  Leyden,  and  all  the  other  great  exponents  of 
wood  engraving  ;  and  that,  too,  in  an  age  when  craftsmen  were  no  less  expert,  no 
less  ingenious,  no  less  civilised,  and,  if  anything,  more  alert  to  seize  upon  any 
means  Of  extending  their  trade,  than  were  the  Chinese  of  fifteen  hundred  years 
before.  \b  a  matter  of  fact,  " calico  printing "  was  an  unknown  art  in  Europe 
until  the  latter  part  of  the  seventeenth  century — two  hundred  and  fifty  years 
after  the  tirst  introduction  of  letterpress  and  "woodcut"  printing;  and  even 
then  it  was  not  evolved  from  the  latter,  but  was  imported  as  a  "workable  pro- 
cess," both  directly  and  indirectly,  from  India.  On  the  whole,  then,  while 
granting  that  the  relationship  between  the  two  processes  is  sufficiently  olose  to 
afford  a  certain  amount  of  presumptive  evidence  in  support  of  the  view  that 
" textile  printing "  in  China  was  derived,  in  the  tirst  instance,  from  letterpress 
printing,  it  cannot  be  said  that  any  real  grounds  exist  for  the  broad  assumption 
that  their  respective  inventions  were  coeval,  and  consequently  it  is  safer  not 
to  assign  the  invention  of  the  former  (in  China)  to  any  definite  period. 

Secondly,  as  regards  India  : — Unfortunately,  up  to  the  present,  no  record  has 

1 11  discovered  indicating,  in  the  slightest  degree,  the  approximate  date  at  which 

block  printing  was  first  practised  in  India.  But  the  simple  fact  of  the  beginnings 
of  an  industry,  common  to  two  countries,  being  put  on  record  in  the  one  and 
allowed  to  pass  unnoticed  in  the  other,  is  not  of  itself  any  proof  that  that 
industry  was  originated  in  the  first,  or  that  it  was  introduced  into  the  second 
from  outside.  Other  considerations  must  be  taken  into  account  before  the 
evidential  value  of  a  mere  record  can  be  properly  estimated;  and  so,  curiously 
enough,  in  the  ease  of  India,  the  lack  of  historical  data  relating  to  the  rise  of 
textile  printing,  so  far  from  prejudicing  the  Hindoo  claim  to  priority  in  invention, 
tends  rather  to  substantiate  it.  In  this  connection  the  following  points  are 
especially  worthy  of  notice  : — 

(1)  During  the  period  in  which  textile  printing  is  supposed  to  have  been 
invented  in  China,  the  government  of  India  was  in  the  hands  of  tin'  Brahmins, 
who,  besides  being  the  priests,  scientists,  philosophers,  and  lawgivers,  were  also 
the  actual  administrators  of  the  country,  and  the  sole  custodians  and  interpi 
of  the  Vedas — a  series  of  Sanskrit  writings  revered  as  sacred  by  the  Hindoos. 
According  to  the  Vedic  story,  which  was  invented  about  1200  B.C.  by  the 
Brahmins  to  justify  their  own  claims  to  power,  "  Brahma — the  Creator  of  all  the 
World"  created  four  classes  or  "castes"  of  men  from  his  own  body,  namely, 
from  his  head  the  Ilrnhmhts:  from  his  arms  the  Kshatriyai  (warriors)  :  from  his 
thighs  the  Vaityart  (tradesmen,  craftsmen,  and  farmers);  and  from  his  fe< 
Sudrat  (menials).  Further,  it  declares  that  the  Veda  was  miraculously  produced 
from  Brahma's  mouth  al  the  -one  time  as  the  Brahmins ;  that  it  was  to  be 
committed  to  their  charge  alone  j  and  that  it  was  to  be  taught  and  expounded 
by  them  only.  Thus  invested  with  divine  authority,  the  Brahmins  were  regarded 
as  beings  of  peculiar  sanctity,  and  were  held  in  high  honour  throughout  India. 
In  order  to  maintain  their  social,  political,  and  religious  supremacy,  they  adopted 
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the  policy  of  attributing  the  origin  of  every  branch  of  art.  science,  and  manu- 
facture to  the  Veda,  adding  to  it  as  they  thought  tit.  They  instituted  the  laws 
of  Manu  which  not  only  defined  exactly  the  social  and  religious  status  of  each 
caste,  but  regulated  everything  relating  to  the  daily  life  of  its  members — food, 
clothing,  occupation,  education,  and  marriage, — and  severe  penalties  were  exacted 
for  the  slightest  violation  of  their  stringent  ordinances.  Moreover,  they  compiled 
a  series  of  works,  known  as  the  .Sutras,  which,  although  not  asserted  to  have  been 
directly  inspired  by  the  god  Brahma  himself,  were  alleged  to  be  based  upon  the 
sacred  Vedas,  and  consequently  had  divine  sanction  for  the  statements  they  con- 
tained. In  these  Sutras  they  not  merely  elaborated  their  religious  system,  but 
iusisted  upon  the  recognition  of  their  claim  to  be  considered  as  a  sacred,  inde- 
pendent, and  superior  caste,  supreme  alike  over  kings,  princes,  and  people. 

By  these  and  other  means  the  Brahmins,  little  by  little,  extended  their 
sphere  of  influence,  and  gradually,  but  not  without  some  opposition,  succeeded 
in  forming  practically  the  whole  mass  of  the  mixed  population  of  India  into  one 
great  social  and  religious  Brahniinical  organisation — Hiudooism — with  themselves 
as  its  acknowledged  leaders  and  sole  directors.  Notwithstanding  the  fact  that 
Buddhism  was  in  the  ascendant  from  about  200  B.C.  to  600  a.d.,  the  Brahmins 
never  lost  their  prestige,  nor  relinquished  their  policy  of  ascribing  all  new- 
knowledge  to  the  Vedas,  for  which  purpose  they  kept  themselves  nu  fait  with 
current  developments  in  all  branches  of  work  that  they  considered  of  any  im- 
portance. Neither  did  they  cease  from  advocating  a  return  to  their  own 
particular  tenets,  which  were  never  entirely  superseded  by  those  of  Buddha  :  and 
as  they  (the  Brahmins)  still  retained  the  monopoly  of  Vedic  learning,  and  were 
by  far  the  most  highly  educated  section  of  the  Hindoo  population,  they  continued 
to  exercise  considerable  influence  throughout  the  whole  of  the  above  period 
upon  the  secular  affairs  of  the  people,  in  whose  minds  the  idea  of  "caste"  was 
too  firmly  rooted  to  be  easily  eradicated,  by  a  new  and  wholly  ethical  religious 
system,  the  central  principle  of  which  was  that  future  well-being  could  only  be 
obtained  by  those  who  lived  a  virtuous  and  charitable  life  on  earth.  To  a  people 
steeped  in  ignorance  and  superstition,  such  a  doctrine  was  both  incomprehensible 
and  much  less  acceptable  than  the  Brahniinical  teaching  of  expiation  by  propiti- 
atory sacrifices  to  the  gods — an  easy  way  of  atonement,  and  one  which  afforded  a 
sense  of  comfort  to  those  who  believed  in  its  etf.  _     D,   the  restrictions 

placed  by  Buddha  upon  indulgence  in  pleasure,  and  the  observance  of  the  moral 
precepts  he  enjoined,  proved  in  practice  too  rigid  and  austere  to  find  favour 
with  the  mass  of  the  people,  and  consequently,  although  Buddhism  was  nominally 
the  chief  religion  for  about  a  thousand  years,  it  never  displaced  Brahmitiism  in 
any  considerable  part  of  India.  The  two  religions  were  coexistent  duri:  _ 
whole  of  this  time,  and  about  equally  popular,  in  many  instances  flourishing 
side  by  side  in  the  same  district. 

In  its  highest  form,  Buddhism  was  essentially  a  religion  for  the  devout  few. 
The  ideal  of  Buddha  was  too  lofty  and  his  rules  of  life  too  strict  for  whole- 
hearted acceptance  by  t lie  rank  and  file  of  the  people  of  his  time,  and  after 
his  death  his  teaching  was.  little  by  little,  incorporated  with  a  mass  of  pagan 
legend  and  superstition,  until  it  finally  became  transformed  iuto  a  system  of 
idolatry,  pure  and  simple,  with  Buddha  as  god.  The  priests,  instead  of  living 
the  poor,  simple,  and  humble  lives  ordained  for  theia  by  Buddha,  became  rich. 
luxurious,  exacting,  and  arrogant,  and  this,  together  with  the  debased  condition 
of  Buddhism  generally,  probably  contributed  in  no  small  measure  to  the 
retention  by  the  Brahmins  of  their  old-established  temporal  power. 

_  It",  therefore,  textile  printing  was  brought  into  India  from  China,  it  is 
incredible  that  its  introduction,  as  a  nets  foreign  industry,  should  have  escaped 
the  notice  of  the  Brahmins,  whose  policy,  as  previously  mentioned,  was  to 
assign  the  origin  of  all  knowledge  to  the  Vedas,  and  through  them  to  Brahma. 
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panting  that  its  first  entry  into  the  country  may  have  bean  unobserved 
by  the  Brahmins,  it  is  almost  impossible  that  the  tvddm  appeatanoe  of  tin1 
entirely  novel  decorative  effects  obtained  I > v  its  moans  oonld  have  failed  to 
attraot  their  attention  and  bo  azoite  their  curiosity;  so  that,  in  any  case,  if 
textile  printing  really  were  of  foreign  origin,  it  is  surprising  that,  so  far  as  is 
known,  no  attempt  was  made  in  the  Brahminioal  writings  to  attribute  its 
inception  to  the  Vedas. 

(.'!)  If,  on  the  other  band,  it  be  considered  as  an  invention  of  the  Hindoo 
dyers  themselves,  the  absence  of  all  historical  evidence  relating  to  its  commence- 
ment in  India  is,  in  one  way  at  least,  easily  explainable.  For  in  this  case 
the  Brahmins  would  probably  regard  printing  as  a  mere  modification  or  a 
branob  of  the  already  old-established  art  of  dyeing,  and,  as  such,  of  too  little 
importance  to  merit  separate  mention.  Dyeing  being  one  of  the  industries 
i  on  by  the  lower  castes  (VaiByars  and  Sudraa),  was,  naturally,  not  at  all 
interesting  technically  to  the  Brahmins,  and  consequently  any  improvements 
made  in  its  methods  and  processes  would  not  be  likely  to  come  under  their 
notice,  especially  if  they  were  effected  gradually,  as  must  have  been  the  case 
with  textile  printing. 

Apart  from  all  questions  of  evidence  or  surmise,  the  fact  that  textile  printing 
was  an  extensive  and  highly  flourishing  industry  in  India  during  the  earliest 
centuries  of  the  Christian  era  is  of  itself  almost  sufficient  to  dissipate  the 
notion  that  the  art  was  introduced  from  China.  In  view  of  the  reasons  already 
adduced  for  supposing  that  the  development  of  textile  printing  in  China 
proceeded  at  the  usual  slow  rate  of  all  ancient  industries,  it  is  probable  that 
the  earliest  date  at  which  it  could  possibly  have  been  introduced  into  India 
approximated  fairly  closely  to  that  at  which  the  products  of  Hindoo  block 
printers  were  already  known  and  appreciated  in  imperial  Home — a  fact  which 
clearly  demonstrates  that  even  at  that  early  date  the  industry  in  India  was 
not  merely  firmly  established,  but  was  established  on  a  more  or  less  extensive 
commercial  scale.  Taken  altogether,  then,  it  would  appear  that  the  most 
reasonable  conclusion  to  draw  is,  that  textile  printing  in  India  was  a  native 
invention,  and  that  its  advanced  state  of  development,  and  the  high  estimation 
in  which  Indian  calico  prints  were  held  at  the  beginning  of  our  own  era,  were 
the  result,  not  of  any  improvements  that  may  have  been  effected  by  tie- 
Hindoos  in  a  comparatively  recently  imported  foreign  industry,  but  of  their 
long  practical  experience  of  an  indigenous  craft — an  experience  probably  ex- 
tending backwards,  through  many  generations,  to  a  period  long  anterior  to 
that  at  which  letterpress  printing  was  first  practised  in  China. 

It  is  quite  possible,  therefore,  that  the  Chinese  derived  their  knowledge  of 
block  printing  from  the  Hindoos,  instead  of  the  reverse  being  the  case,  as  is 
frequently  argued.  In  this  connection,  however,  nothing  can  be  positively 
affirmed  ;  and  it  is  well  to  remember  that,  judging  by  the  development  of  other 
industries,  similar  materials  and  methods  would  not  be  tit  all  unlikely  to 
suggest  thcniselvcs  as  suitable  for  the  decoration  of  textile  fabrics,  to  dyers, 
quite  independently,  in  countries  and  times  widely  separated.  Be  that  as  it 
may.  the  source  of  European  textile  printing  can  be  traced  easily  and  directly 
to  India  ;  and  consequently,  so  far  as  Europe  is  concerned,  India  is  undoubtedly 

the  true  birthplace  of  the  modern  industry.  From  India  it  spread  slowly 
Westwards,  by  land,  through  Persia,  Asia  Minor,  anil  the  Levant,  until  it 
finally  reached   Germany,    France,    and    England    towards   the   latter   part    of   the 

seventeenth  century.  At  about  the  same  time,  French  trading  vessels  brought 
samples  of  Indian  prints,  together  with  full  particulars  of  their  manufacture, 
direct  by  sea,  from  the  French  poBsessions  on  the  east  coast  of  India,  and 
probably,  therefore,  the  French  were  the  first  to  practise  calico  printing  in 
Europe.      If  so,   the  art   very   rapidly  became  known  in  Germany,   for    towards 
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the  close  of  the  seventeenth  century  Augsburg  was  celebrated  throughout  the 
Continent  for  the  excellence  of  its  printed  linens.  The  first  attempts  to  imitate 
Indian  chintzes  are,  however,  believed  to  have  been  made  in  Holland,  where 
the  Dutch  East  India  Company  introduced  printed  calicoes  before  they  became 
generally  known  in  France  and  England.  Some  support  is  lent  to  this  view- 
by  the  fact  that  certain  authorities  attribute  the  introduction  of  textile  printing 
into  England  to  Flemish  workmen  in  1676;  but  it  is  very  uncertain  as  to 
where,  when,  and  by  whom  the  first  attempts  really  were  made,  and  it  is 
probable  that  they  took  the  form  of  painting  rather  than  that  of  printing. 
Thompson  of  Clitheroe,  an  expert  calico  printer,  and  one  of  the  greatest 
authorities  of  his  time  on  the  subject  in  all  its  bearings,  assigns  the  beginning 
of  the  art  in  England  to  a  somewhat  later  date,  and  asserts  that  we  owe  our 
knowledge  of  textile  printing  to  a  French  refugee  who  established  the  first 
printworks  on  record  at  Richmoud-on-Thames  in  1690.  It  would  appear, 
however,  that  some  process  of  printing  or  ornamenting  textile  fabrics  was 
already  carried  on  in  this  country  prior  to  this  date,  for,  in  a  pamphlet  published 
in  1677,  Sir  Joshua  Child  refers  to  cotton  cloth  imported  from  India  for  the 
express  purpose  of  being  printed  in  England  in  imitation  of  Indian  chintz 
patterns.  A  patent  taken  out  in  1619  shows  that  even  at  that  early  date 
Indian  printed  calicoes  were  known  in  England ;  and  a  petition  presented  to 
Parliament  in  1627  bears  evidence  to  the  fact  that  their  importation  had  by 
that  time  become  sufficiently  important  to  threaten  the  interests  of  English 
textile  workers.  The  East  India  Company,  however,  was  too  powerful  for 
its  opponents,  and  in  1631  printed  calicoes  were  scheduled,  subject  to  an  import 
duty,  as  legal  articles  of  commerce.  From  this  time  forth  English  manu- 
facturers sought  to  restrict  their  importation  by  (1)  agitating  for  an  increase 
in  the  duties,  and  (2)  by  doing  their  best  to  put  competitive  imitations  on  the 
market.  In  both  of  these  objects  they  were  eventually  successful ;  but  some  of 
the  earlier  patents  show  how  ignorant  they  were  of  the  method,  and  how  far 
letterpress  printing  failed  to  suggest  to  them  the  true  principles  of  block 
printing  on  textiles.  For  instance,  in  163-1  a  patent  was  granted  for  a  process 
of  applying  patterns  cut  out  in  silk,  wool,  and  other  fabrics  to  cotton  cloth, 
affixing  them  thereto  by  means  of  oil,  gums,  and  other  adhesives.  Other  patents 
dealt  with  methods  of  painting  on  dyestuffs  and  pigments,  but  none  of  them 
seem  to  have  been  successful  in  practice,  and  after  1690  block  printing  replaced 
them  all.  In  1689  a  printworks  was  established  at  Neuchatel  by  Jacques  Deluze. 
The  reputation  attained  by  this  works  stimulated  other  countries  to  follow 
suit,  and  in  a  short  time  calico  printing  had  spread  rapidly  in  France,  Germany, 
England,  and  Portugal,  and  was  greatly  extended  in  the  Netherlands,  which 
have  always  been  celebrated  for  the  imitation  of  "batticks,"  a  style  of  decoration 
peculiar  to  Java  and  the  East  Indies  generally. 

After  the  closing  of  the  Richmond  Works  by  the  death  or  return  of  its 
founder,  a  printworks  was  started  at  Bromley  Hall,  in  Essex,  and  subsequently 
others  were  established  in  Surrey,  to  supply  the  demands  of  the  London  market. 

Calico  printing  was  first  practised  in  Scotland  in  1738,  and  twenty-six  years 
later  was  introduced  into  Lancashire,  where,  in  1764,  Messrs  Clayton,  of  Bamber 
Bridge,  near  Preston,  laid  the  foundations  of  what  has  since  become  one  of  the 
most  important  industries  of  the  county. 

Block  printing  being  only  suitable  for  comparatively  coarse  designs,  Bell,  a 
Scotchman,  conceived  the  idea  of  printing  calico  in  the  same  way  that  engravings 
are  printed,  viz.  from  engraved  copper  plates.  This  process  was  largely 
employed  in  London  for  many  years ;  but  technical  difficulties  in  the  way  of 
making  the  successive  impressions  join  up  imperceptibly  limited  its  application 
to  certain  styles  of  pattern,  such  as  those  suitable  for  handkerchiefs  and  designs 
made  up  of  detached  objects.     These  shortcomings  were  entirely  overcome  in  1 783 
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by  Bell's  invention  of  the  roller  or  oylinder  printing  machine  a  machine  which 
was  ooi  only  oapable  of  being  :i | >f >1  io< I  to  almost  every  known  style  of  design, 
but  revolutionised  the  industry  by  enabling  large  Quantities  to  be  produced 
at  a  cheap  rate,  thus  bringing  printed  calicoes  within  t lie  reach  of  the  million, 
upon  whose  consumption  alone  depends  the  success  of  any  great  industry. 

Oberkampf,  of  Jouy-en-Josas,  was  the  first  to  introduce  the  roller  machine  into 
France,  and  be  made  such  excellent  use  of  it  that  for  a  long  time   he   was   looked 

upon  by  the  French  as  its  inventor.  Bell's  claim  is  now,  however,  generally 
admitted,  lor  as  the  machine  was  unknown  to  Oberkampf  before  1800,  and  was 
working  in  England  in  ITSj,  it  stands  to  reason  that  it  eould  not  have  been 
invented  by  the  French  printer. 

With  the  exception  of  a  few  refinements  of  movement,  and  a  few  additions 
extending  its  range  of  usefulness,  the  machine  in  use  at  the  present  clay  is 
substantially  the  same  as  that  invented  by  liell  one  hundred  and  twentj  eighl 
years  ago  a  fact  which  shows  how  successfully  he  overcame  all  the  difficulties 
of  the  problem  ho  set  himself  to  solve. 

lint  improvements  in  calico  printing  were  by  no  means  confined  to  the 
mechanical  methods  of  its  application  ;  many  processes  were  improved  and  new 
ones  invented,  and  many  new  colours  were  gradually  added  to  the  palette,  so  to 
speak,  of  the  calico  printer's  colourist. 

Down  to  about  the  end  of  the  eighteenth  century  dyers  and  printers  were 
almost  entirely  restricted  to  the  use  of  vegetable  dyestutts,  especially  in  patterns 
containing  several  colours;  but  with  the  advance  of  chemical  science  all  but  the 
best  of  such  colours  have  been  replaced  by  artificial  products.  Amongst  the 
earliest  improvements  in  this  direction  may  be  mentioned  the  employment  of 
mineral  colours  developed  on  the  fibre — Iron  buff,  Prussian  blue,  Antimony 
orange,  Manganese  bronze,  and  the  yellow  and  orange  ehromates  of  lead.  The 
year  1856  marked  the  beginning  of  a  new  epoch  in  calico  printing,  for  in  that 
year  \V.  H.  Perkin  opened  up  a  new  and  vast  field  of  chemical  research  by  his 
great  discovery  of  "  Mauve  " — a  colouring  matter  derived  from  that  apparently 
most  unpromising  material,  coal-tar.  Following  the  lead  given  by  Perkin, 
Mcdlock  prepared  Magenta  in  I860,  Griess  the  diazo-compounds  in  1861,  and 
Graebe  and  Liebermann  a  method  of  producing  artificial  Alizarin,  the  essential 
colouring  principle  of  madder  root,  in  1868.  Within  recent  years  artificial 
Indigo  has  also  been  prepared,  and,  as  far  as  calico  printing  is  concerned,  it  baa 
already  practically  replaced  the  natural  product,  being  specially  suited  for  this 
purpose  on  account  of  its  freedom  from  sand  and  other  gritty  particles,  an 
advantage  which  ensures  better  and  more  regular  results,  besides  effecting 
considerable  economy  in  other  directions. 

The  resources  of  the  calico  printer  and  dyer  are  constantly  added  to  by  the 
unceasing  production  of  new  and  improved  artificial  dyestutl's,  and  the  number 
at  his  disposal  is  now  so  enormous  and  their  properties  so  diverse  that  he  is 
enabled  to  introduce  almost  any  shade  demanded  into  styles  of  work  that  were 
formerly  restricted  to  one  or  two  colours  only. 

At  present  calico  printing  is  carried  on  in  almost  every  civilised  state  in  the 
world,  and  its  advance  during  the  last  two  centuries  has  been  so  stupendous 
that  the  combined  annual  output  of  the  numerous  works  is  now,  probably,  many 
times  greater  than  the  sum-total  of  the  production  during  the  whole  of  the 
eighteen  centuries  preceding  the  invention  of  Bell's  roller  printing  machine. 

GENERAL  CONSIDERATIONS. 

A  piece  of  printed  calico  is  at  once  one  of  the  most  familiar,  most  useful,  and 
perhaps  the  most  wonderful  of  all  the  wonderful  products  resulting  from  the 
practical  application  of  human  ingenuity  to  the  service  of  man.     The  decorative 
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purposes  to  which  printed  goods  can  be  put  are  so  numerous  and  varied,  and  the 
needs  they  supply  so  universal  and  diverse,  that  they  have  become  a  household 
requisite  in  every  class  of  society,  and  are  so  widely  disseminated  that  a  "'bit  of 
print"  is  now  to  be  found  in  almost  every  palace,  cottage,  hut,  and  tent  of  every 
country  with  which  commercial  relations  have  been  established. 

In  first-rate  modern  calico  prints  beauty  and  utility  are  united,  and  the 
result  represents,  to  a  degree  hitherto  uuapproached  by  any  other  article  of 
domestic  use,  the  combination  of  some  of  the  most  splendid  achievements  of 
mechanical  genius,  scientific  research,  and  artistic  skill.  And  yet,  despite  all 
this,  even  the  finest  of  these  fine  examples  of  applied  science  and  art  evoke  but 
little  real  interest,  and  are  nowadays  looked  upon  by  the  public  as  very 
commonplace  things  indeed.  The  wealth  of  thought,  expert  knowledge,  and 
skilled  labour  brought  to  bear  upon  their  production  (not  to  mention  the  vast 
expenditure  entailed,  and  the  imposing,  yet  delicate  aud  exact,  machinery 
employed)  is  onty  equalled  by  the  stolid,  matter-of-fact  indifference  with  which 
the  result  is  regarded.  It  is  true  that  printed  goods  are  immensely  popular, 
but  their  popularity  is  independent  of  any  artistic  merit  they  possess,  and  is 
due  rather  to  their  affording  a  cheap,  clean,  and  convenient  means  of  introducing 
colour  and  pattern  into  the  wardrobe  and  the  decoration  of  the  home,  than  to 
the  facts  that  they  are  the  outcome  of  centuries  of  experiment,  and  the  concrete 
realisation  of  the  devoted  study  of  generations  of  artists,  chemists,  and 
engineers.  To  the  great  majority  of  purchasers  a  calico  print  is  purely  and 
simply  a  calico  print  —  pretty,  maybe,  and  useful,  but  beyond  that  nothing 
more  than  a  piece  of  coloured  cotton,  a  thing  of  little  value  and  of  less  interest  : 
and  it  rarely  or  never  occurs  to  them  that  any  process  at  all  is  involved  in  its 
production.  Perhaps  this  is  not  to  be  wondered  at,  for  the  very  abundance  and 
the  cheapness  of  printed  fabrics  have  brought  them  within  the  reach  of  all,  even 
the  poorest ;  and  now  that  they  are  common  objects  in  every  household,  they  are 
no  longer  novelties,  aud  have  ceased  to  attract  any  particular  attention.  In 
short,  if  familiarity  has  not  exactly  bred  contempt,  it  has  at  least  bred  apathy  ; 
and  yet,  if  the  purchaser  were  only  able  to  realise  that  in  high-class  calico 
printing  many  of  our  most  talented  designers  find  almost  constant  employment 
for  their  inventive  faculties  in  the  creation  of  new  and  artistic  patterns,  and 
that  their  ideas  are,  more  or  less,  adequately  expressed  in  practical  form 
through  the  medium  of  the  most  perfect  application  of  the  latest  discoveries  in 
tinctorial  chemistry  and  the  most  recent  improvements  in  machinery,  he  would 
appraise  the  result  at  a  very  much  higher  figure  than  its  price  per  yard,  and 
would  probably  find  that  a  calico  print  of  the  best  quality  possessed  artistic 
merit  and  scientific  interest  far  beyond  what  he  had  imagined. 

Although  calico  printing,  on  an  industrial  scale,  is  not  perhaps  the  form  of 
applied  art  best  suited  to  display  the  individuality  of  any  one  man,  it  is  never- 
theless capable  of  yielding  results  the  artistic  and  decorative  qualities  of  which 
entitle  it  to  a  prominent  place  in  the  ranks  of  those  influences  which  make  for 
true  beauty  in  our  immediate  surroundings.  The  ingenuity  of  the  artist  and 
chemist  has  a  scope  in  calico  printing  such  as  no  other  industry  devoted  to  the 
decoration  of  textiles  affords.  The  vast  variety  of  effects  obtainable — ranging 
from  the  most  bewildering  intricacy  of  fine  pattern  and  the  utmost  delicacy  of 
ornament,  to  the  broadest  effects  of  heavy  line  and  mass, — the  possibility  of 
presenting  the  same  pattern  in  numerous  and  diverse  combinations  of  rich 
permanent  colours,  and  the  adaptability  of  the  process  to  ornament  of  every 
style  and  to  fabrics  of  every  kind,  give  a  freedom  to  fancy  and  an  impulse  to 
originality  in  the  selection  and  treatment  of  suitable  ornamental  material  that 
are  not  to  be  found  in  any  other  direction.  With  its  wide  range  of  possibilities, 
calico  printing  affords  the  chemist  almost  unlimited  opportunities  for  introducing 
new,    improved,   and   elegant   "effects"   of   all   descriptions,  and  offers  to  the 
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designer,  amongst  other  things,  a  means  of  conveying  to  the  masses,  for  whom 
he  largely  works,  new,  clear,  and  truthful  impressions  of  many  of  the  Bubtler 
features  of  plant  forms  which  mv  too  delicate  for  reproduction  by  any  other 
method  of  textile  deooration.  The  result  is  that,  at  the  present  time,  a  collection 
of  the  best  examples  of  the  work  of  the  best  oalioo  printing  firms  exhibits  fertility 
of  invention,  beauty  of  form  and  colour,  wealth  and  variety  of  incident,  and  a 
rare  discriminative  faculty  in  the  selection  of  just  those'  features  of  natural 
plants  liest  suited  to  the  work  in  hand,  and  in  their  adaptation  to  the  embellish 
ment  of  the  fabric  in  question — all  of  which  qualities  stamp  the  goods  which 
possess  them  as  artistic  productions.  Of  course,  no  one  would  contend  for  a 
moment  that  oalioo  printing  can  equal  the  richness  of  either  tapestry  or  silk- 
weaving,  in  both  of  which  crafts  the  variety  of  surface  obtainable,  and  the 
texture  and  lustrous  sheen  of  the  materials  employed,  add  considerably  to  the 
resources  of  the  designer,  and  impart  to  the  work  a  beauty  quite  distinct  from 

that  of  its  pattern  and  colour  alone  ;   hut  for  cheaper   work,    within    the    reach  of 

everybody,  calico  printing  oilers  a  ready  and  reliable  means  of  producing  pleasing 

coloured  patterns  on  a  variety  of  fabrics— patterns  which,  from  an  artistic  point 
of  view,  leave  nothing  to  be  desired,  and  in  many  cases  are  superior  in  artistic 
merit  to  those  commonly  employed  for  even  the  most  costly  and  sumptuous 
goods  in  woven  wool  and  silk. 

A  fini  rah  example  of  calico  printing  is,  therefore,  worthy  of  much  more 
consideration  than  it  usually  receives,  and,  bo  far  from  being  a  mere  commonplace 
article,  it  is  "a  thing  of  beauty,"  and  if  not  exactly  a  "joy  for  ever,"  is  at  least, 
BO  long  as  it  lasts,  B  source  of  pleasure  to  those  who  can  intelligently  appreciate 
its  excellences.  Unfortunately  a  vast  amount  of  modern  machine-printed  work, 
although  perfectly  executed,  is  undoubtedly  artistically  bad,  inasmuch  as  the 
facilities  of  the  process  have  been  grossly  misapplied  in  stupid  and  nugatory 
attempts  to  imitate  deceptively  the  conventional  treatments  of  ornament  peculiar 
to,  only  suitable  for,  and  characteristic  of  quite  other  methods  of  textile  decora 
tion.  Printed  imitations  of  woven  "effects" — embroidery,  patchwork,  applique^ 
lace  work,  tapestry  and  chenille  hangings,  etc.-  are  artistic  barbarisms,  whose 
only  claims  to  notice  are  (1)  that  they  exemplify  what  ought  to  be  avoided  in 
calico  printing  design  ;  ('_')  that  they  are  typical  of  what  consummate  technique, 
unrestrained  by  a  sense  of  "  fitness,"  is  capable  of  perpetrating  in  way  of  '•catch- 
pennies" ;  and  (3)  that  they  seriously  hamper  a  rightful  appreciation  of  better 
work,  in  that  those  who  purchase  them  (and  there  are  thousands  who  do)  have 
the  impression  that  their  superb  execution  must  needs,  in  some  unexplained  way, 
imply  equally  snperb  design.  To  a  cultivated  eye,  however,  such  productiom 
represent  the  acme  of  perverted  taste  ;  and  as  they  are  palpably  the  work  of  the 
mere  slavish  imitator,  ignorant,  or  wilfully  disregarded,  of  the  wonderful  artistic 
possihilities  of  his  craft,  they  scarcely  merit  more  than  mention  and  dismissal. 
The  same  remarks  apply  to  those  attempts  at  the  literal  transcription  of    Nature 

which  are  made  to  do  duty  as  "  designs  "  in  so  many  of  our  modem  cretonnes. 

They,  tOO,  are  imitations  pretentious  imitations  — all  the  more  to  be  deprecated 
because  they  convey  entirely  erroneous  impressions  of  what  they  are  supposed 
to  represent,  namely,  the  actual  appearance  and  habits  of  growth  of  natural 
plants.  Moreover,  they  are  obviously  inconsistent  in  treatment,  adme  parts  of 
them  being  "naturalesqne" and  others  "conventional."  This  cannot,  of 
he  avoided  ;  for  the  conditions  of  calico  printing  absolutely  require  the  pattern 
to  repeat  itself  exactly  at  frequent  and  regular  intervals:  and  consequently, 
while  it  is  possible  to  imitate  deceptively  certain  parts  of  a  plant  or  (lower,  it  is 
altogether  impossible  to  represent  its  natural  appearance  as  a  whole,  fox  Nature 
never  repeats  herself .  "Realistic"  or  "naturalistic"  design  involves  do  effort 
of  the  imagination,  and  requires  no  more  invention  than  is  entailed  in  twisting 
about  ready-made  ornament  until  it  tits  a  given  space  without  leaving   unsightly 
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gaps.  Natural  flowers,  if  well  drawn,  may  be  an  adornment,  but  they  are 
certainly  not  ornament  in  the  proper  sense  of  the  word,  for,  strictly  speaking, 
pure  ornament  implies,  not  the  servile  copying  of  Nature,  but  the  adaptation  of 
modified  natural  forms  to  the  enhancement  of  useful  articles.  The  modifications 
or  changes  which  are  effected  in  natural  forma  during  their  transformation  into 
"ornament"  constitute  what  is  known  as  "conventional  treatment":  and  as 
each  material  and  method  employed  in  the  "applied  arts  "  possesses  characteristic 
qualities  and  distinctive  limitations,  which  must  (in  practice)  be  taken  into 
account  in  designing  for  it,  this  conventional  treatment  takes  various  forms 
according  to  the  circumstances  under  which  it  is  to  be  applied.  It  follows,  there- 
fore, that  no  definite  rules  can  be  formulated  as  to  the  extent  to  which  the 
process  of  conventionalisation  may  be  safely  carried  :  it  is  largely  a  matter  of 
good  taste,  guided  and  controlled  by  constant  reference  to  Nature,  and  to  the 
conditions  of  execution  or  manufacture.  \\  ithout  going  into  the  subject  of 
design,  which  is  beyond  the  scope  of  the  present  work,  and  will  only  be  touched 
upon  lightly  in  the  following  pages  where  required  to  explain  certain  technical 
necessities,  it  may  be  said  that  "conventionalisation''  consists  (1)  in  simplifying, 
emphasising,  or  exaggerating  the  salient  features  of  natural  forms  so  that  their 
ornamental  significance  is  perfectly  clear  ;  ('2)  in  arranging  them  on  definite  lines, 
thus  reducing  their  waywardness  to  order  ;  and  (3)  in  so  treating  them  that  their 
luxuriousness  and  infinite  variety  are  capable  of  being  expressed  in  the  easiest, 
most  rational,  most  suggestive,  and  most  effective  way  in  the  material  and  by 
the  process  for  which  they  are  "  designed."  To  do  this  properly  demands  much 
more  of  the  designer  than  a  well-trained  eye  and  consummate  draughtsman- 
ship. Both  are  necessary  to  him  ;  but  if  he  is  to  originate  anything  new.  he 
must,  in  addition,  be  a  profound  student  of  Nature  and  of  the  history  of  his  art  ; 
must  learn  to  understand  that  natural  forms,  while  eminently  adapted  to  Nature's 
purposes,  are  unsuited  to  the  very  different  purposes  of  ornament  :  he  must 
further  possess  the  rare  faculty  of  selecting,  and  restricting  himself  to,  just  those 
natural  features  best  suited  to  the  work  he  is  engaged  upon;  and  he  must  be 
sufficiently  conversant  with  the  capabilities  and  peculiarities  of  the  materials  and 
processes  with  which  he  has  to  deal  to  enable  him,  by  appropriateness  of  treat- 
ment, in  conjunction  with  an  artistic  perception  of  colour  and  form,  to  utilise 
their  characteristic  qualities  to  the  utmost  advantage,  and  at  the  same  time  to 
keep  well  within  their  limitations.  Other  things  being  equal,  the  degree  to  which 
the  possibilities  and  limitations  of  material  and  means  are  honestly  recognised 
and  respected  by  a  designer  is  a  measure  of  his  technical  proficiency  and  of  his 
power  of  interpreting  Nature  in  the  best  possible  way  ;  for  only  by  a  wholesome 
and  intelligent  appreciation  of  the  influence  of  material  upon  design  can  he  hope 
to  add  to  the  beauties  of  form  and  colour  in  his  work,  that  "  beauty  of  fitness  " 
which  is  an  absolutely  essential  element  in  all  decorative  work  that  claims  to  be 
artistic.  To  attempt  to  get  more  out  of  materials  and  processes  than  they  are 
naturally  capable  of  expressing  is  to  repudiate  their  characteristic  qualities,  and, 
consequently,  to  depreciate  the  value  of  and  to  enfeeble  the  resulting  work  by 
depriving  it  of,  perhaps,  its  greatest  charm,  viz.  the  evidence  that  it  ought  to 
bear  to  its  ornament  having  been  designed  with  direct  reference  to  the  conditions 
of  its  execution.  In  calico  printing,  as  in  all  applied  arts,  technique  governs 
design.  To  one  sufficiently  acquainted  with  the  capabilities  of  the  various 
methods  of  printing,  it  suggests  in  no  uncertain  maimer  the  most  appropriate 
treatment  and  the  best  kind  of  conventionality  to  adopt  in  a  given  case,  and  its 
limitations,  so  far  from  restricting  the  play  of  a  clever  designer's  fancy,  and 
slackening  his  invention  thereby,  are  an  incentive  to  further  effort,  and  become 
in  his  hands  sources  of  fresh  beauty. 

This  brief  review  of  some  of  the  more  important  general  principles  underlying 
all  good  design  whatsoever  will  give  the  reader  some  idea  of  the  vital  necessity 
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of  adapting  design  to  process,  and  may  perhaps  help  him  to  realise  thai  a  well 
designed,  well-executed  calico  print  is  not  merely  a  useful  artiole,  but  one  capable 
of  appealing  to  the  mosl  refined  taste  in  matters  artistic,  and  full  of  interest  to 
the  scientist,  and  to  the  oraftsman  and  designer,  who,  whilst  naturally  finding 
their  chief  delight  in  certain  superior  i[ii.ilitit's  of  the  best  hand-printed  work, 
are  yet  sufficiently  broad-minded  to  appreciate  Fully  the  value  of  the  enormous 
resources  placed  at  their  disposal  by  modern  machinery  and  methods. 

Of  many  calico  printing  firms,  both  at  home  and  abroad,  it  can  be  Baid  with 

truth  thai  iii  their  best  work  they  apply  perfeotly  the  true  principles  of  < 

ment,  and,  by  calling  in  the  aid  of  the  best  artist-designers  who  thoroughly 
understand  the  exigencies  of  manufacture,  and  by  carefully  avoiding  the  mere 
trioious  imitative  ami  '•  naturalistic: "  effects  which  brought  aliout  the  decadence 
of  calico  printing  in  the  nineteenth  century  prior  to  the  advent  of  William 
Morris,  they  Succeed  in  producing  work  of  artistic  distinction  and  fitness;  work 
which  ought  to  beoomi — and  will  become  when  its  merits  are  more  generally 
recognised  and  acknowledged  an  important  factor  in  educating  the  public  to  a 
fuller  appreciation  of  all  that  is  hest  in  "applied  art." 

A  first  rate  calico  print,  apart  from  its  useful  and  decorative  qualities,  and  its 
charm  as  an  expression  of  human  thought  and  invention,  is  a  wonderful  example 
of  what  can  he  achieved  when  art,  science,  and  commerce  work  harmoniously 
together,  and  it  illustrates  very  aptly  one  of  the  most  important  chapters  in  the 
history  of  our  industrial  development.  It  brings  many  and  varied  activities  to 
a  focus  ;  and,  whether  the  result  of  their  co  operation  prove  artistically  pleasing  or 
otherwise,  no  one,  except  the  grossly  ignorant,  can,  after  a  moment's  considera- 
tion, honestly  describe  it  as  either  inartistic,  uninteresting,  or  commonplace. 
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METHODS  OF  PRINTING. 

Apart  from  weaving,  embroidery,  painting,  and  applique,  etc.,  there  are  five 

distinct  methods  of  producing  coloured  patterns  or  designs  on  various  textile 
fabrics  : — 

(1)  By  hand  block  printing. 

(i'i  By  perrotine  or  machine  block  printing. 

(3)  By  "  stencilling." 

(4)  By  ll.it  press  printing  From  engraved  copper  plates. 

(."))   By  machine  or  "cylinder"  printing  from  engraved  copper  rollers. 

Of  these  five  methods,  cylinder  printing  is  by  far  the  most  important;  but 
hand  block  printing  is  coming  more  and  more  into  use  again  for  certain  stylo  of 
work,  and  the  "perrotine"  machine,  although  little  used  in  England,  still  finds 
extensive  and  increasing  employment  on  the  Continent.  Stencilling  has  up  to  the 
present  found  but  little  application  on  a  large  scale,  and  Hat-press  printing  on 
textiles  is  practically  obsolete  except  in  Switzerland,  where  it  is  used  to  a  slight 
extent,  in  conjunction  with  block  printing,  for  the  production  of  a  special  class 
of  work.  Occasionally  machine  or  "  cylinder  "  printed  goods  are  "  filled  in"  by 
hand  block  printing— notably  in  the  case  of  certain  brightly  coloured  handker- 
chiefs for  the  Kast,  in  which  the  red  ground  is  printed  by  machine,  and  the 
brillianl  pinks,  yellows,  blues,  and  greens  are  subsequently  "put  in"  by  hand 
printing;  and  it  is  quite  possible  that  very  fine  decorative  effects  could  be 
obtained  on  canvas  and  jute  by  combining  block  printing  with  Stencilling,  B8  i- 
already  done  in  coloured  woodcuts  and  for  friezes. 

Bach  of  the  above  five  methods  of  printing  possesses  inherent  advantages  as 
well  as  disadvantages,  so  that  no  single  one  of  them  can  either  replace  or  be 
replaced  by  either  of  tic  other  four  without  sacrificing  some  desirable  ami 
characteristic  quality  in  the  resulting  work.  The  discussion  of  the  {esthetic 
value  of  these  various  characteristic  qualities  does  not  fall  within  the  purview  of 
this  1 k  ;   but  as  they  arc  functions  of  process,  they  determine,  to  a  L,'reat  extent, 

the  choice  of  the  particular  method  to  be  adopted  for  the  execution  of  a  given 

design,  and  consequently  some  mention  must  be  made  of  their  inline  nee  in  practice, 
and  of  tie-  causes  from  which  they  arise,  in  order  to  convey  an  adequate  idea  of 
the  scope  of  the  several  methods  of  calico  printing. 

In  the  following  descriptions,  therefore,  they  will  be  dealt  with  from  a  strictly 
practical  point  of  view,  and  as  briefly  as  is  consistent  with  a  proper  explanation 
of  the  points  they  arc  intended  to  illustrate. 

(1)  BLOCK    PKIXTIM:    I'.V    HAND. 
The  art  or  craft  of  block  printing  consists  in  cutting  a  design  in  relief  upon 

blocks  of  w 1,  so  that   t  be  raised  parts    when    charged    with    colour    will    transfer 

the  design  to  whatever  fabric  the  block  is  stamped  upon.  It  is  the  oldest,  and 
generally  considered  to  be  the  most  artistic,  of  all  methods  of  printing  textiles, 
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but  it  is  a  slow  and  somewhat  expensive  process,  and  is,  moreover,  in  its  practical 
application,  more  strictly  limited  to  certain  styles  of  design  than  is  its  modern 
competitor,  the  cylinder  printing  machine. 

The  subtle  gradations  of  tint  and  stipple,  the  delicate  cross-hatchings,  the 
fine,  sharp  outlines,  the  clean  out  edges  of  the  masses,  and  the  absolutely  invisible 
joining-up  of  the  repeats  of  even  the  smallest  "cover"  patterns — all  features  so 
characteristic  of  most  designs  printed  by  the  cylinder  machine — are  altogether 
impossible  to  obtain  by  block  printing  of  any  kind. 

I  In  the  other  hand,  a  first-rate  block  print,  whatever  it  may  lack  in  mere 
mechanical  neatness,  is  unsurpassed  for  its  breadth  of  effect,  its  decorative  value, 
its  freedom  from  "finicking"  detail  and  elaborate  shading,  and,  above  all,  for 
the  purity,  richness,  and  transparent  quality  of  its  colour,  which,  in  large  masses, 
has  the  pleasing  appearance  of  a  water-colour  wash.  Compared,  too,  with  perro- 
tine,  flat-press,  and  stencil  printing,  block  printing  by  hand  possesses  many 
advantages.  The  perrotine  is  only  capable  of  being  applied  to  designs  small  in 
scale  and  containing  not  more  than  three  colours ;  on  the  flat-press,  continuous 
patterns  are  impracticable,  and  it  is  most  difficult  to  print  more  than  a  single 
colour.  By  stencilling,  unbroken  outlines  cannot  be  obtained  except  by  exceed- 
ing the  proper  and  natural  limits  of  the  process  i  but  by  hand  block  printing, 
patterns  containing  any  number  of  colours  and  on  any  scale  can  be  reproduced 
with  ease  and  certainty,  the  only  condition  of  success  being  that  their  ornament 
must  be  treated  in  a  broadly  conventional  manner. 

On  the  whole,  then,  hand  block  printing  is.  after  cylinder  printing,  the  most 
generally  applicable,  and,  in  consequence,  the  most  important  of  all  other  methods, 
so  much  so  in  fact  that  cylinder  printing  is  its  only  rival,  and  that  solely  in 
certain  classes  of  work  where  mechanical  precision  is  a  feature  of  the  design,  or 
where  cheapness  (but  not  necessarily  vulgarity)  is  a  desideratum. 

The  principles  of  block  printing  differ  entirely  from  those  of  cylinder 
printing,  and  it  is  to  this  difference  that  the  distinctive  character  of  the  work 
produced  by  block  is  to  be  attributed.  If,  therefore,  the  fullest  advantage  is 
to  be  taken  of  the  best  qualities  of  either  method,  it  is  evident  that  the  proposed 
design  must  be  drawn  up  with  due  regard  to  the  possibilities  and  limitations  of 
the  particular  method  which  is  selected  for  its  reproduction.  These  possibilities 
and  limitations  arise  from  the  nature  of  the  processes  and  materials  employed, 
and,  so  far  as  the  two  methods  in  question  are  concerned,  their  influence  on 
design  is  best  explained  by  comparing  the  fundamental  principles  of  engraving, 
and  of  printing  from,  wood  blocks  and  copper  rollers  respectively. 

In  wood  engraving — or  "block  cutting,''  as  it  is  termed  technically — the 
design  is  cut  or  otherwise  raised  in  relief  on  a  thick,  flat  block  of  wood  :  colour 
is  then  applied  to  the  rained  parti,  and  the  impression  of  the  design  obtained  by 
stamping  the  block  smartly  by  hand  on  the  cloth  to  be  printed.  In  copper 
roller  engraving  the  opposite  course  is  pursued,  the  design  being  cut  out  in 
intaglio  on  the  rounded  surface  of  the  roller,  and  the  impression  taken  by  filling 
the  incisions  with  colour  and  pressing  the  cloth  into  them,  both  these  latter 
operations  being  effected  by  the  machine.  Further,  in  the  case  of  block  cutting. 
it  is  quite  impracticable  to  leave  either  comparatively  fine  lines  or  minute  spots 
in  relief,  since  not  only  is  the  utmost  skill  required  to  cut  them  without  breaking 
the  grain  of  the  wood,  but  because,  even  when  successfully  cut.  they  are  too 
weak  to  withstand  the  wear  and  tear  of  printing.  In  copper  roller  engraving, 
on  the  contrary,  all  qualities  of  line  and  dot,  from  the  coarsest  to  the  finest 
possible,  may  be  cut  easily,  safely,  and  without  the  slightest  fear  of  their 
subsequent  damage  in  printing. 

Thus  the  restrictions  imposed  upon  the  treatment  of  ornament  by  the 
nature  of  "  block  cutting  "  limit  the  application  of  block  printing  to  such  designs 
as  depend  for  their  beauty  upon  breadth  of  effect  and  boldness  of  handling. 
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More  delicate  results  can  certainly  be  obtained  by  employing  blooka  upon 
which  the  > i . ■  ^ i -_r  1 1  is  "built  np"in  Btripa  of  metal  (a  method  to  be  described 
later),  but  in  do  case  oan  a  block  print,  by  whatever  means  it  is  produced,  ever 
oome  up  to  the  delicacy  of  line  and  stipple  possible  in  roller  printing,     appro 

priate   treat at   of  ornament,  therefore,    is  absolutely  essential    if   the   best 

qualities  of  block  printing  arc  to  be  brought  out. 

Another  important  point  to  be  considered  in  connection  with  the  limitations 
of  block  printing  is  tin-  question  of  "repeat."  This  presents  no  difficulty  at  all 
in  oylinder  printing,  where  tin'  pattern  can  I"'  arranged  to  tit  perfectly  on  the 
roller  itself;  but  in  block  printing,  where  the  cloth  is  printed  by  many  separate 
impressions  of  the  block,  the  pattern  must  he  so  arranged  that  each  impression 
or  "repeat"  joins  tip  on  every  side  with  the  other  impressions  by  which  it  is 
surrounded.  The  question  of  "repeat"  belongs  properly  to  the  subject  of 
design;  hut  as  it  has  such  an  important  bearing  upon  the  limitations  of  block 


I'm.  1.— Example  of  a  "  repeating"  pattern. 

printing,  it  may  not  be  amiss  at  this  point  to  give  a  brief  description  of  what 
it  really  is,  and  to  explain  how  it  influences  the  planning  of  ornament. 

All  patterns  for  calico  printing  are  based  upon  a  regular  geometrical  figure — 
Square,    oblong,    diamond,   or    hexagon      and    are   so    planned    that     when    their 

opposite  edges  are  brought  together,  or  placed  adjacent  to  each  other,  all  the 

lines    and    masses   that  occur    upon    I  hem    "join    tip      exactly   and   iplete   the 

pattern,  without  leaving  any  unsightly  space  or  showing  any  break  in  continuity 
of  line.  This  may  be  achieved  in  several  different  ways,  which  call  for  no 
mention  here,  but  the  following  rough  sketches  based  on  the  square,  and 
showing  the  ordinary  vertical  and  side  repeats,  will  sufficiently  illustrate  the 
point. 

In  fig.  2  (representing  the  darkened  portion  of  fig.  1 1  that  put  of  the  design 
which   falls,  within  the  square  aBCD,  on  the  line  CD  mual  appear  again   or 

"repeat,"  outside  the  square,  on  the  line  Alt:  that  which  falls  insid Ar 

must  similarly  repeat  outside  on  I'd »,  a. id  via  vend  in  both  oases.  Every 
element  of  the  design  is  thus  Been  to  occur  within  tit-  .<'/i»ir>  ABCD,  and  to  be 
arranged   in  such  a  manner  that    when   a   >eries  of  similar  squares    are    placed 
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together  with  their  opposite  sides  in   contact — chess-board   fashion — as  occurs 
in  block  printing,  they  form  a  complete  pattern  (see  fit:.  1 ). 

To  prove  whether  a  pattern  will  repeat  properly  or  not.  it  is  only  necessary 
to  cut  it  down  the  centres  into  four  squares  (1.  2,  3,  and  4,  in  fig.  2),  and  then 
to  transpose  them  as  in  figs.  3  and  4,  when  any  defect  in  the  fitting  is  at  once 
apparent,  and  can  be  easily  remedied  before  the  pattern  is  cut  on  the  block. 


C<        '      1/         \D 

Fig.  2.  Fig.  3.  Fig.  4. 

(Repeats  of  Fig.  1.) 

When  a  continuous  pattern,  embodying  long  unbroken  lines  or  masses  of 
colour,  is  executed  by  block  printing,  these  "  joiuings-up "  at  the  repeats  are 
always  more  or  less  perceptible — a  defect  due  to  the  necessarily  separate  applica- 
tion of  the  block  for  each  fresh  portion  of  cloth  printed,  and  the  consequent 
difficulty  of  accurately  adjusting  the  successive  impressions  to  each  other. 
They  may.  however,  be  rendered  practically  unnotieeable.  in  certain  styles  of 
pattern,  by  arranging  the  "  repeats "  so  as  to  occur  behind  leaves,  or  at  the 
junctions   of  stems   and    branches,    etc.,    or    by   allowing   some   of   the   smaller 


A  repeating  block  pattern  and  sketch  [a)  of  the  repeat  engraved. 


objects  to  complete  themselves  beyond  the  limits  of  the  square,  as  in  fig 
where  the  design  cut  on  the  block  appears,  as  shown  at  a,  surrounded  by  the 
heavy  line  (which  is,  of  course,  not  engraved).  A  good  example  of  this  latter 
method  of  working  is  to  be  seen  at  the  Manchester  School  of  Technology  in  a 
block  printed  reproduction  of  a  Saracenic  pattern  executed  at  the  works  of,  and 
presented  by,  the  late  Sir  Thomas  Wardle  of  Leek.  To  employ  an  irregularly 
shaped  block  of  this  kind  entails  a  few  extra  impressions  at  each  piece-end, 
but  it  ensuns  better  work  than  could  possibly  be  obtained  by  attempting  to 
print  the  two  halves  of  a  solid  object  at  separate  times. 


M  KTHODS    OF    PRINTING.  2  I 

In  cylinder  or  "machine"  printing — a  continuous  (iperation — faulty  joints 

at   the   repeata  never  ooour,  being  entirely  avoided  by  engraving  the  required 

Dumber  of  ride  repeats  "to  lit  "  along  the  length  of  the  roller,  and  by  making 

ertical  repeats  to  meel  exactly  on  its  circumference.     This  Bpeoial  Facility 

of   roller  engraving  enables  1 1 » « -  cylinder  machine  to  be  used  nol    merely  for 

patterns  thai  are  quite  bey 1  the  possibilities  of  blook  printing,  but  also  for 

many  others  which  could  be  executed  perfectly  by  its  means. 

The  nature  of  blook  printing  precludes  any  possibility  of  very  fine  lines, 
I  edges,  or  delicately  blended  effects  of  shading  over  small  spaces.  A 
pattern  intended  for  "blocking"  should  therefore  be  designed  on  broad  con- 
ventional lines,  with  each  mass  of  colour  perfectly  defined  and  distinct,  and  with 

its  detail  treated  in  a  BUggestive  rather  than  an  imitative  manner.  The  number 
of  colours  that  may  he  introduced  into  a  block  printing  design  is  limited  only  by 
considerations  of  economy  in  block  cutting — a  separate  block  being  usually 


Fig.  6. — Example  of  graduation  in  block  printing. 


required  for  each  colour.  In  designs  with  very  long  or  wide  "repeats"  two  or 
more  blocks  are  necessary  for  each  colour,  as  it  is  impossible  to  obtain  a  uniform 
impression  by  hand  from  a  very  large  block  on  account  of  its  great  weight, 
which  prevents  the  printer  manipulating  it  properly,  and  gives   rise   in  con- 

Sequence  to  irregular  work.  Such  large  scale  patterns  are,  however,  rarely 
printed,  and  it  is  questionable  whither  the  effect  obtained  is  either  better  than 
that  obtained  in  the  ordinary  way,  or  sufficiently  good  to  justify  the  increased 

OOSt    of    production.      Graduated    and    shaded    effects    may   also    be   employed    if 

hi  li  tint  must  necessarily  be  of  a  distinct  shape,  easilj  po 
to  cut  on  the  block,  they  are  produced,  not  by  the  imperceptible  merging  of  one 
colour  into  another,  as  in  stipple  work  on  copper  rollers,  but  bj  placing  in  juxta 
position  a  series  of  suitably  shaped  patches  of  colour,  which  together  give  the 
effect  of  light  and  shade  in  a  highly  suggestive  manner.  (See  fig.  6,  a  leaf  in 
three  shades  of  olive,  copied  from  a  cretonne  pattern  printed  by  block.) 

When  outlines    or  moderately  line  details  are   designed    to   occur   alo 
heavy  solid   masses  in  the  same  colour,   it   is  advisable   to   ''cut"    them    on    a 
separate  block,  firstly,  because  if  "  cut  "  on  the  same  block  as  the  masses,  a  colour 
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sufficiently  thick  to  print  the  outlines  aud  details  properly  would  only  yield 
bare  and  uneven  impressions  of  the  masses,  which  require  much  thinner  colour; 
and  secondly,  because,  in  multicolour  patterns,  the  employment  of  a  separate 
outline  block  allows  the  colonrist  much  greater  latitude  in  arranging  and 
balancing  his  various  colour  combinations — a  point  of  no  inconsiderable  com- 
mercial, not  to  speak  of  artistic,  value. 

In  cylinder  printing,  outline  and  mass  are  frequently  printed  from  a  single 
roller,  good  results  being  ensured  by  varying  the  scale  and  depth  of  engraving 
according  to  the  circumstances  ;  but  even  here  the  colour  possibilities  of  the 
pattern  are  seriously  crippled,  and  in  most  cases  two  rollers  are  engraved, 
especially  if  the  masses  are  large  and  the  outlines  comparatively  light. 

Several  other  minor  couditious  govern  the  application  of  block  printing,  but 
from  the  foregoing  brief  consideration  of  its  capabilities  as  compared  with  those 
of  cylinder  printing  it  will  be  seen  that,  irrespective  of  all  other  causes,  its  specific 
province  is  marked  out,  by  the  nature  of  the  materials  and  process*  ^  employed 
in  its  practice,  as  that  of  dealing  with  patterns  in  which  breadth  of  effect  and 
purity  of  colour  are  of  more  importance  than  mechanical  perfection  in  the 
execution  of  intricate  and  delicate  detail, — in  a  word,  patterns  or  designs  mainly 
used  for  decorative  purposes. 

BLOCK  CUTTING. 

Formerly  wood  was  used  exclusively  for  the  makiug  of  calico  printing 
blmks,  but  as,  from  time  to  time,  demands  arose  for  more  delicate  patterns, 
metal  was  gradually  introduced,  for  reasons  and  in  ways  that  will  he  fully 
dealt  with  and  explained  in  the  description  of  each  type  of  block. 

I.  Block  cutting  on  Wood. — For  this  purpose  use  may  be  made  of  any 
fairly  hard,  close-grained  wood,  such  as  box,  holly,  lime,  sycamore,  plane,  or 
pear.  But  as  box,  holly,  and  lime  are  only  procurable  in  small  planks  and  are 
expensive,  a  block  of  sycamore,  plane,  or  pear  wood  is  generally  preferred 
in  practice. 

For  large  blocks  it  is  customary  to  combine  these  woods  with  still  cheaper 
ones  by  gluing  one  thickness  of  sycamore  or  other  suitable  wood  to  two  thick- 
nesses of  deal  or  pine,  taking  care  to  see  that  the  grain  of  each  piece  runs  in  a 
different  direction.  Before  the  glue  sets,  the  block  is  placed  under  pressure,  and 
is  occasionally  further  strengthened  afterwards  by  screws  which  pass  through 
each  of  the  three  or  more  thicknesses  or  layers  of  which  it  is  composed.  The 
screws  are,  of  course,  put  in  after  the  pattern  is  "cut,"  otherwise  they  would 
interfere  with  that  operation.  Another  and  better  method  is  to  join  the  several 
thicknesses  together  by  "tonguing  and  grooving"  in  conjunction  with  glue. 
Composite  blocks  made  in  either  of  these  two  ways,  while  being  quite  as 
efficient  for  printing  purposes  as  those  cut  out  of  the  solid,  possess  in  addition 
three  great  advantages  over  them,  viz. — (1)  they  are  cheaper;  (2)  they  are 
lighter  in  weight,  and  consequently  easier  to  use;  and  (3)  they  are  much  less 
likely  to  warp  in  printing. 

The  shapes  and  sizes  of  blocks  for  hand  printing  vary  according  to  the 
widtli  of  the  cloth  to  be  printed,  the  uses  to  which  it  is  to  be  ultimately  put, 
and  the  planning  of  the  design  as  regards  its  vertical  and  side  "repeats,"  with 
which,  in  cretonne  patterns,  the  lengths  and  breadths  of  the  blocks  are  usually 
made  to  correspond.  If,  for  instance,  cretonne  cloth  80"  wide  be  employed, 
the  side  repeats  of  the  pattern  must  naturally  be  some  divisor  of  30"  in 
order  to  allow  of  some  whole  number  of  "repeats'"  being  fitted  into  its  width 
exactly — a  precaution  it  is  necessary  to  take  for  the  purpose  of  avoiding  a 
waste  of  valuable  material  when  two  widths  of  it  are  required  to  be  joined 
or  sewn  together  without   exhibiting   any  interruption    in    the    "run"   of   the 
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pattern.  The  blooka  for  such  a  cloth  would  therefore  have  a  width  of 
.">  ,  6",  Ti  ,  lo",  or  16",  which  would  permit  of  six,  five,  four,  three,  or  two 
whole  "aide  repeats"  being  fitted  exactly  into  the  80  inches  of  width,  The 
"vertical  repeat"  of  a  pattern  is  quite  independent  of  tli<'  width  of  its  "side 
repeat,"  and  may  be  any  convenient  length  desired  ;  l>ut  it  must  be  remember  d 
that  1I1"  larger  the  block,  the  more  difficult  is  it  for  the  printer  to  adjust  the 
various  impressions  accurately,  and  therefore  the  more  uncertain  are  the 
results  of  printing.  For  this  reason  block  printing  patterns  rarely  exceed 
SO  inohee  in  vertical  repeat,  as  otherwise  the  block  would  bo  too  heavy  for 
the  printer  to  handle  with  any  degree  of  comfort,  speed,  or  precision.  A  usual 
si/.r  for  cretonne  patterns  is  I5"xl5"j  sometimes  20"xl6"  is  used;  but 
if  the  design  is  on  a  larger  scale,  say  SO"  x  15",  or  30"  x  30",  two  sets  of  blocks, 
eaoh  carrying  half  a  "repeat/1  are  usually  necessary  to  ensure  the  best 
results. 

As  ;>  general  rule,  blocks  are  either  square  or  oblong,  but  sometimes  they 
an  diamond  shaped,  and  frequently  take  an  irregular  form,  as  shown  at  fig.  •">,  a. 
In  any  case,  of  whatever  size  and  shape,  and  whether  simple  or  composite, 
wood  blocks  tor  textile  printing  must  always  be  between  3J"  and  3i"  thick,  for 
the  reason  that  the  thicker  they  are,  the  less  liable  are  they  to  warp,  crack,  or 
get  twisted  out  of  shape  by  the  prolonged  contact  with  wet  colour  to  which 
they  are  subjected  during  the  printing  operation. 

Although  block  cutting,  generally  speaking,  is  only  a  refinement  of  the 
primitive  art  of  carving  in  "flat  relief,"  its  successful  accomplishment  for  the 
purposes  of  textile  printing  (especially  if  the  design  be  at  all  intricate)  calls 
for  the  Utmost  care  and  attention  on  the  part  of  the  worker,  and  demands  of 
him  a  sureness  of  eye  and  delicacy  of  hand  that  can  only  be  attained  by  long 
practice  and  experience  of  the  craft.  Being  one  of  the  many  distinct  trades  of 
which  calico  printing  is  made  up,  its  full  discussion  here  from  a  technical  point 
of  view  would  occupy  too  much  space;  but  as  some  knowledge  of  the  various 
practical  methods  of  reproducing  a  design  is  essential  to  a   proper   understanding 

of  their  res] tive  scopes,  the  following  short  description  of  the  actual  process 

of  block  cutting  will  perhaps  help  to  make  clearer  what  has  already  been  said 
respecting  the  particular  possibilities  of  hand  printing  from  wooil  blocks. 

A  suitable  piece  of  wood  of  fine,  even  grain,  and  free  from  all  defects,  such 
as  knots,  cracks,  etc.,  having  been  chosen  and  cut  to  size,  its  working  surface 
is  first  of  all  planed  up  to  a  dead  level,  and  then,  if  necessary,  further  smoothed 
with  tine  sandpaper.  Upon  the  perfect  tlatness  of  this  surface  depends  entirely 
the  evenness  of  the  resulting  print  ;  for  no  amount  of  skill  in  printing  can 
remedy  the  irregularities  caused   by  low  places  on  the  face  of  the  block.     The 

next  step  iii  the  pr ss  is  the  transference  or  "putting  on,"  as  it  is  termed, 

of  tic  pattern.     For  this  purpose  a  careful  outline  tracing  of  the  design,  made 

with  a  mixture  of  lampblack  and  linBBed  oil,  on  transparent  tracing  paper, 
is  laid  lace  downwards  upon  the  smooth,  level  surface  of  the  block,  and  trans- 
ferred thereto  by  rubbing  it  gently  from  the  back  with  either  the  thumb-nail 
or  an  ivory  burnisher.  The  "putting  on"  completed,  those  portions  of  the 
design  to  be  preserved  in  relief  are  tinted  with  some  water-resisting  colour — 
an  ammoniacal  solution  of  cochineal  is  generally  used,  ami  is  as  good  as  any- 
thing     after    which    the   block    is   given    into   the   hands  of    the   "cutter,"   whose 

work    ( sists    in    removing    the    ground     between     the     coloured     parts.        He 

oomme s  by  thoroughly  damping  the  block  (in  which  condition  it  must  be 

kept  until  finished  by  being  wrapped  in  damp  cloths  during  the  night),  and 
then    pi  it  awa\    the    uutinted    parts   of    the    wood    round    about     the 

larger  objects,  leaving  the  more  delicate  work  until  the  last.     The  depth    to 

which  the  ground  is  sunk  varies  considerably.  For  large  object-  it  may  be 
any  depth  from  J"  to  J",  but  it  decreases  in  proportion  as  the  objects  become 
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smaller  or  are  massed  closer  together,  as,  for  instance,  in  the  case  of  the  petals 
of  a  small  flower.  Usually,  too,  the  sides  of  the  outstanding  parts  of  the 
block,  instead  of  being  cut  vertically  downwards,  slope  outwards  a  little,  in 
order  to  retain  as  much  of  the  strength  and  original  solidity  of  the  block  as 
is  possible. 

The  tools  used  in  "wood  block  cutting"  are  practically  the  same  as  those 
used  in  ordinary  fine  carving.     They  include  various  sizes  and  shapes  of  chisels, 

I  -.  and  drills,  together  with  instruments  something  like  surgical  scalpels 
or  penknife  blades,  which  are  employed  chiefly  for  trimming  up  edges  and 
cutting  straight  lines.  When  the  whole  of  the  uncoloured  portions  of  the 
block  have  been  cut  out  to  the  required  depth,  the  pattern  stands  up  in  relief 
in  the  same  way  as  letterpress  type,  only  more  so.  It  only  remains  now  to 
verify  the  accuracy  of  the  "  repeats "  by  a  practical  trial  and  add  the  "  pitch 
pins."  These  latter  are  small  pins  of  brass  driven  in,  at  the  corners  of  the 
block,  down  to  the  level  of  the  printing  surface,  and  so  adjusted  as  to  position 
that  in  printing,  when  those  on  the  right-hand  side  of  the  block  are  placed 
over  those  on  the  left-hand  side  of  the  previous  impression,  the  repeats  of  the 
pattern  correspond  exactly.  Sometimes,  to  prevent  the  block  from  absorbing 
an  unnecessary  amount  of  moisture  from  the  printing  colour,  the  cut-out 
portions  are  varnished  ;  but  when  this  is  done  great  care  must  be  taken  not 
to  drop  any  varnish  on  the  printing  surface,  as  any  difference  in  texture  is  apt 
to  give  rise  to  unevenness  of  colour  in  the  resulting  work. 

It  frequently  happens  in  printing  large,  solid  masses  from  wood  blocks  that 
either  the  edges  are  clutnsy  or  that  the  colour  is  unevenly  distributed.  The 
first  successful  attempt  to  overcome  these  serious  disadvantages  was  made  by 
forming  the  outlines  of  such  solid  masses  from  strips  of  copper  or  brass  hammered 
into  the  face  of  the  block  deeply  enough  to  hold  them  securely  in  place,  and  at 
the  same  time  leave  them  projecting  sufficiently  far  for  the  purposes  of  printing  ; 
the  spaces  between  the  outlines  thus  formed  were  then  filled  in  with  felt,  which, 
being  more  porous  than  wood,  absorbed  more  colour,  and  consequently  gave  a 
fuller  impression.  The  clumsiness  of  the  edges  was  prevented  bv  the  narrow 
fillet  of  metal,  which  only  took  up  a  little  colour — just  sufficient  to  print  the 
cloth,  without  spreading  beyond  its  proper  limits  when  the  block  was  struck 
with  the  mallet  of  the  printer.  Later  on,  this  process  was  replaced  in  many 
instances  by  the  simpler  and  cheaper  method  of  "flocking."  In  "flocking,"  the 
face  of  the  block  is  first  varnished  and  then  dusted  with  finely  divided  woollen 
flocks  or  "  fluff"  ;  after  thoroughly  drying,  the  varnish  is  applied  a  second  time 
by  "dabbing,"  and  the  block  placed  face  downwards  on  paper  covered  with  the 
same  "fluff,"  and  left  there  until  the  varnish  is  perfectly  dry  and  hard.  It  is 
then  removed,  the  excess  of  fluff  is  dusted  off,  and  after  the  edges  of  the  design 
have  been  trimmed  up  with  a  sharp  knife  the  block  is  ready  for  use.  Both  the 
"felting"  and  "flocking"  of  blocks  are  still  in  general  "use,  but  the  former 
appears  to  be  most  favoured  in  England. 

The  number  of  blocks  required  to  realise  any  ordinary  design  must  correspond 
to  the  number  of  colours  employed  in  that  design.  As  each  block,  therefore, 
only  represents  one  colour,  separate  tracings  must  be  made  of  the  portions  of  the 
design  occupied  by  each  colour,  and  transferred  by  the  "putter-on"  to  separate 
blocks,  which  are  then  "cut"  and  treated  as  already  described.  Thus  for  a 
design  containing  red,  pink,  yellow,  two  greens,  blue,  and  an  outline,  seven 
separate  blocks  would  be  required,  and  the  cloth  would  require  printing  seven 
times — once    for   each   colour.      It   is  this  which  makes  block-printed  goods  so 

expensive  when  compared  with  those  printed  by  machine  from  copper  rollers a 

method  in  which  all  the  colours  are  printed  at  a  single  operation,  and  at  a  speed 
some  hundreds  of  times  greater  than  that  of  hand  block  printing. 

Some  idea  of  the  curious  appearance  presented  by  the  separate  colour  blocks 


Fig.  9. — Light  olive. 


Figs.  7,  8,  and  9  show  the  three  blocks  Bmployed  in  producing  Hg.  6. 
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of  a  multicolour  pattern  may  be  obtained  by  referring  to  the  three  rough 
sketches  <>n  page  25  (figs.  7.  8,  and  9),  which  represent  those  portions  of  the  three 
olive  blocks  used  to  produce  the  complete  leaf  shown  in  fig.  6. 

Such,  in  brief,  is  the  outline  of  "  wood  block  cutting,"  a  method  eminently 
adapted  to  yield  rich,  broad,  decorative  effects,  but,  as  previously  pointed  out, 
quite  inapplicable  to  designs  embodying  fine  outline  and  delicate  detail.  When 
patterns  of  this  latter  class  are  intended  to  be  reproduced  by  block  printing, 
recourse  is  hail  to  the  following  method  of  "coppering." 

II.  "Coppered  Blocks. — In  the  process  of  ''coppering/'  the  design,  instead 
of  being  cut  out  of  the  solid  wood,  is  "built up"  on  the  flat  surface  of  the  block 
in  strips  and  rods  or  pins  of  copper  or  brass.  By  this  means  spots  and  lines, 
varying  in  width  from  ^x"  to  TV,  can  be  obtained  easily,  and  of  ample  strength  to 
withstand  the  shocks  of  printing.  Moreover,  many  delicate  little  forms,  which 
are  either  impracticable  or  too  fine  to  cut  on  an  ordinary  wood  block — such  as 
ovals,  rings,  diamonds,  stars,  rosettes,  etc. — are  easily  capable  of  realisation  on  a 
"  coppered  "  block  by  simply  inserting  short  pieces  of  rod  or  tubing  corresponding 

in  section  to  the  shapes  desired.  For 
making  these  small  objects,  brass  rod 
or  tubing  is  drawn,  in  long  lengths, 
through  a  steel  draw-plate  perfor- 
ated with  holes  of  the  required  shape ; 
short  pieces  of  the  necessary  length 
are  then  cut  off,  and  when  a  number 
of  these  are  driven  into  the  face  of 
the  block  they  furnish  a  series  of 
objects  identical  in  shape,  size,  and 
height.  For  solid  objects  brass  rod 
is  used ;  for  those  in  outline  brass 
tubing. 

In  the  making  of  a  "coppered" 
block  the  pattern  is  transferred  or 
"  put  on  "  in  the  usual  way,  but  the 
"  cutter,"  instead  of  removing  the 
ground,  as  for  wood  blocks,  only 
works  on  the  outline,  which  he  cuts 
out  with  suitable  tools  to  a  depth 
of  about  a  quarter  of  an  inch.  The  holes  for  the  insertion  of  the  pins,  etc., 
for  spots,  etc.,  are  drilled  out  at  the  same  time.  The  pins  and  strips  (or 
ribbons)  of  brass  are  then  hammered  edgewise  into  the  cut-out  lines  until  the 
necessary  projection  is  attained — about  J"  above  the  level  of  the  block  ;  the 
face  of  the  block  is  then  filed  or  ground  on  a  flat  stone  table  until  every  piece 
of  brass  stands  at  exactly  the  same  height,  after  which  any  distortion  of  the 
Hues  or  displacement  of  the  smaller  objects  caused  by  the' filing,  grinding,  or 
hammering  is  corrected  with  pliers  of  convenient  shape.  Finally,  the  whole 
working  surface  of  the  block  is  polished  with  fine  emery-paper,  and  after  the 
"pitch  pins"  are  adjusted  the  block  is  ready  for  use.  Fig.  10  shows  a  portion 
of  a  coppered  block. 

"  Coppered  "  blocks,  besides  being  capable  of  rendering  much  more  delicate 
effects  than  are  possible  to  obtain  from  wood  blocks,  possess  three  further 
advantages  over  them,  viz.  — (1)  their  working  parts  being  entirely  of  metal, 
they  neither  swell  nor  warp  out  of  shape  under  the  action  of  wet  colour;  (2) 
they  are  more  easily  repaired,  and  consequently  are  more  serviceable;  and  (3) 
the  brass  strips  and  pins  of  which  the  pattern  is  composed  being  of  the  same 
width  throughout  their  substance,  it  is  only  necessary,  when  the  block  becomes 
uneven  in  surface  from  constant  use,  to  file  it  level  again,  when  it  will  give 


Fig.  10. — Portion  of  a  "  coppered  "  block. 
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precisely  the  same  impression  aa  at  first.     This  levelling  up  oannol   be  d on 

wood  blookB  because,  as  a  rule,  the  parte  in  relief  increase  in  width  us  they  recede 

from  the  surface  fee] ially  so  in  the  case  of  linos  and  small  objects) ;  so  that  if 

it  does  bet »e  needful  to  level  up  a  wood  block,  the  whole  of  its  pattern  will 

require  to  be  re-cut  at  the  edges  to  bring  each  object  back  to  its  original 
dimensions. 

On  the  other  hand,  "coppered"   blocks   yield  a  more   mechanical   and    harder 

effeot  than  those  of  ^ 1,  mainly  on  account  of  the  fact  that  the  outline  they 

give  is  of  uniform  thickness  throughout  its  entire  length.  In  the  older  process 
Of  "  wood  Cutting"  the  quality  of  line  can  be  varied  at  will  (so  long  as  il   is    kept 

thick  enough),  with  the  result  that  it  offers  to  the  designer  greater  opportunities 

of  giving  "expression"  to  his  work.  "Coppered"  blocks,  too,  unless,  of  course, 
felted  as  well,  are  quite  unsiiited  to  the  printing  of  heavy,  solid  masses  of  colour, 
ami  therefore  they  are  only  used  for  fine  outlines  and  delicate  touches,  like  the 
veiniug  of  leaves  and  similar  light  work. 

III.  Cast  metal  Blocks. — In  addition  to  the  two  methods  of  block  making 
already  described,  a  third  is  frequently  employed  for  small  patterns  (and  those' 
made  up  of  many  similar  detached  objects),  where  it  is  necessary,  on  both  techni- 
cal and  economical  grounds,  to  put  several  "repeats"  ou  the  same  block.  In 
these  eases  a  great  reduction  in  the  time  and  cost  of  making  blocks  has  been 
effected  by  the  introduction  of  stereotyping — a  method  whereby  as  many  castings 
of  the  "  repeat "  of  the  pattern  as  may  be  required  are  made  from  one  mould, 
and  afterwards  arranged  to  tit,  and  screwed  securely  in  place  on  a  plain  block. 

The  first  attempt  in  this  direction  was  made  by  casting  type-metal  in  plaster 
of  Paris  moulds  or  matrices  taken  from  patterns  cut  on  ordinary  wood  blocks  ; 
but  it  was  soon  abandoned  on  account  of  the  expense  incurred  by  having,  almost 
invariably,  to  make  a  new  mould  for  each  casting  required.  This  necessity  arose 
from  several  causes  :  in  the  first  place,  the  high  relief  of  blocks  for  calico  printing 
made  it  exceedingly  difficult  to  completely  fill  all  the  interstices  of  the  pattern 
with  the  planter;  secondly,  it  was  almost  impossible  to  separate  the  mould  from 
the  model  without  damaging  the  finer  parts;  thirdly,  during  the  drying  and 
heating  of  the  moulds  they  were  very  liable  to  crack  ;  and  fourthly,  when  a 
Casting  was  withdrawn  from  a  satisfactory  mould,  it  usually  happened  that  the 
more  delicate  portions  of  the  mould  broke  off  and  stuck  in  the  corresponding 
parts  of  the  casting.  In  addition  to  all  these  risks,  the  time  occupied  in  "trim 
ming"  up  defective  castings,  and  the  cost  of  plaster  and  of  fuel  for  drying,  were 
also  heavy  items  in  the  cost  of  production.  After  many  unsuccessful  trials  to 
overcome  these  various  defects  in  plaster  moulds,  an  ingenious  means  was 
eventually  devised  of  making  a  modified  wood  block  itself  serve  as  a  mould. 
The  method  of  working  is  as  follows: — 

1  hi  a  perfectly  dry  and  well  seasoned  block  of  lime  or  pear  wood,  sawn  across 
mii  (so  that  the  latter  runs  at  right  angles  to  the  working  surface),  and 
rather  larger  in  ana  than  the  casting  required,  the  outline  of  the  design,  or 
rather  one  repeat  of  it,  is  "  built  up  "  in  brass,  just  as  in  the  "coppered  "  blocks  de- 
scribed above.  The  strips  may  vary  in  thickness  in  different  .parts  of  the  pattern 
according  to  the  kind  of  line  required,  but  each  separate  strip  must  lie  of  uniform 
thickness,  and  all  must  be  of  exactly  the  same  breadth.  The  design  is  now 
"  put  on  "  the  block  and  the  strips  driven  in  to  the  predetermined  depth,  lea\  ing 
at  least  |"  projecting  above  the  surface  of  the  wood.  It  need  hardly  i 
that  every  strip  of  brass  must  penetrate  the  wood  to  exactly  the  same  depth. 
The  pal  tern  completed  in  this  way  is  then  surrounded  with  a  brass  border  Bcrewed 
round  the  outside  of  the  block,  and  slightly  higher  than  the  pattern  itself.     All 

the  metal  parts  are  then  well  cleaned  and  painted  with  zinc  chloride,  after  which 
the  block  is  placed  face  dowards  in  an  iron  tray  containing  8  tlat  cake  of  previ 
ously  melted  and  cooled  solder,  corresponding  in  thickness  to  the  amount  of  the 
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projection  of  the  brass  pattern  on  the  block.  Heat  is  now  applied  under  the 
iron  trav,  and  the  solder,  in  melting  and  alloying  itself  with  the  outstanding 
portions  of  the  brass,  transmits  at  the  same  time  sufficient  heat  to  the  inserted 
portions  to  carbonise  the  wood  immediately  in  contact  with  them.  On  cooling, 
and  taking  out  the  border  screws,  the  brass  is  found  to  be  firmly  embedded  in 
the  solder,  and  the  two  together  can  be  readily  detached  from  the  block  by  a 
gentle  tap  on  the  back  with  a  hammer,  thus  leaving  a  mould  of  the  original 
pattern  burnt  in  the  wood.  The  mould  is  now  well  dusted  with  chalk  or  black- 
lead,  and,  after  blowing  away  the  excess  of  powder,  is  provided  either  with  a 
cardboard  or  brass  border  about  J"  high,  which  converts  it  into  a  shallow  tray, 
with  the  pattern  on  the  bottom  burnt  out  in  intaglio.  The  casting  is  effected  by 
pouring  in  molten  type-metal  up  to  the  level  of  the  top  of  the  border,  taking 
care  at  the  same  time  to  tap  the  mould  smartly  once  or  twice  before  the  metal 
commences  to  set,  for  the  purpose  of  causing  it  to  flow  into  and  completely  fill 
every  part  of  the  pattern.  When  cool,  the  casting  is  taken  from  the  mould,  and 
I  such  other  parts  as  require  it,  sharpened  up  by  filing  or  scraping. 
A  sufficient  number  of  "  repeats  "  of  a  pattern  made  in  this  way  are  adjusted  on 
a  plain  block  of  wood  so  that  they  join  or  fit  to  each  other  exactly,  and  are  then 
permanently  secured  to  it  by  means  of  screws  or  nails.  Finally,  the  block  is  laid 
face  downwards  on  a  stone  or  iron  slab  and  ground  with  emery  or  sand  until  all 
the  castings  are  of  exactly  the  same  level. 

When  it  is  intended  to  print  solid  masses  from  this  kind  of  block  their  outr 
Hues    only    are    cast,    the    spaces   between  them  being  filled   in    with    felt.     If 
-   lid  they  would  take  colour  very  badly,  and  give  a  clumsy  and  uneven 
impression. 

A  simpler,  cheaper,  and  more  expeditious  method  of  making  wooden  moulds 
was  iuveuted  by  Burch  of  Acerington,  whose  patent  typing  machine  burns  out 
the  pattern  directly,  and  thus  dispenses  with  the  necessity  of  inserting  strips  of 

-.  etc.  The  machine  consists  essentially  of  small  steel  punches,  of  various 
shapes  and  gauges,  heated  to  the  requisite  temperature  by  the  flame  of  a  small  gas 
blowpipe  or  a  bunsen  burner,  and  capable  of  being  raised  or  lowered  to  any 
desired  extent  by  means  of  a  lever  actuated  by  the  foot  of  the  worker.  The 
whole  is  mounted  in  a  framework  similar  to  that  of  the  ordinary  drilling  machine 
used  by  engineers — a  machine  which  it  resembles  very  closely,  the  only  radical 
difference  being  that  the  punches  do  not  revolve.  To  make  the  matrix  or  mould, 
the  block,  with  the  pattern  previously  drawn  upon  its  surface,  is  first  placed  under 
the  heated  punch  :  this  is  then  lowered  and  burns  its  way  through  the  wood  to 
the  proper  depth,  the  lines  of  the  pattern  being  followed  by  steadily  moving  the 
block  about  by  hand  whilst  in  contact  with  the  punch.  When  one  part  of  the 
design  is  completed  the  punch  is  raised,  and  another  part  of  the  block  then 
brought  under  it.  ready  to  undergo  the  same  operations,  which  are  repeated  until 
the  whole  mould  is  finished. 

In  a  later  development  on  these  lines  the  heated  steel  punches  are  replaced  by 
revolving  drills  ;  in  all  other  respects  the  procedure  of  mould-making  is  the  same. 

THE  "1'EEATIONS  OF  PRINTING  BY  HAND. 

In  addition  to  engraved  blocks,  two  other  pieces  of  apparatus  are  required 
for  the  printing  of  calico  by  hand,  viz.  the  sieve  which  supplies  colour  to  the 
block,  and  the  printing  table  upon  which  the  cloth  to  be  printed  is  extended. 

The  new  (fig.  11)  is  composed  of  three  separate  parts:  (1)  the  sieve  proper 
(a),  consisting  of  a  wooden  drum,  covered  at  one  end  with  a  head  of  fine  woollen 
cloth  stretched  over  it  tightly  and  secured  by  nails  ;  (2)  a  similar  but  rather 
larger  drum  ('/),  covered  with  waxed  cloth  or  thin  mackintosh;  and  (3)  a  tub 
(c),  almost  filled   with   old   colour   or   flour   paste^-commonly   known    as   the 
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"swimming-tab"  -and  of  sufficient  size  to  allow  of  the  second  drum  ('■)  Moating 
freely  on  the  surfaoe  of  its  contents  without  much  lateral  play.     The  object  of 

the  "swimming-tub "  is  to  provide  the  elastic  support   necessary  to  enable  the 
colour-charged  woollen  sieve  (a),  when  placed  upon  it,  to   give  up  its   1 
evenly  and    regularly  to  the    block.     A  separate  woollen  sieve   is  required  for 
eaoh colour,  bul  the  same  "swimming-tub"  maybe  used  over  and  over  again 

for  as  man}*  sieves  as  will  tit  it.     The  sieves  are  not  necessarily  round,  but  may 
be  either  square  or  oblong  if  more  convenient  for  working. 

The  printing  table  (fig.  12)  is  made  of  perfectly  flat  slabs  of  stone  or  iron  (a) 
2"  to  4"  thick,  covered  with  a  printer's  tightly  stretched  woollen  blanket  (h),  and 
supported  on  a  atrong  and  rigid  framework  of  wood.  Its  dimensions  vary  con- 
siderably according  to  the  cloth  to  be  printed,  but  a  usual  size  is  8  ft.  long, 
3  ft.  broad,  and  3  ft.  high. 

At  one  end  the  framework  is  provided  with  brackets  (c)  for  carrying  the 
rollers  (</,  </),  on  which  are  wound  respectively  the  "sets"  of  the  cloth  for 
printing  and  of  the  "  back  grey  " — a  piece  of  unbleached  calico  used  for  protecting 
the  blanket  from  the  colour  which  penetrates  through  the  white  cloth  during 


Fig.  11.— Sieve  and  swimming-tul 


the  printing.  At  the  other  end  of  the  framework  another  bracket  supports  the 
roller  (turned  by  hand)  used  for  drawing  forward  the  "back  grey." 

Beyond  and  above  the  printing  table  a  series  of  hanging  rollers  are  sus- 
pended from  the  roof  of  an  upper  storey  for  drying  purposes.  Formerly  the 
printed  pieces  were  simply  allowed  to  hang  in  loops  from  these  rollers  until 
sufficiently  dry  to  be  taken  down,  but  at  the  present  time  many  tables  are  fur- 
nished with  steam  heated  drying  chests  (/,/,/),  situated  between  a  double  series 
of  rollers  (e,  e,  e),  over  which  the  cloth  is  drawn  by  hand.  Any  distortion  of  the 
partly  printed  pattern,  due  to  the  stretching  of  the  cloth  under  excessive  tension, 
is  avoided  by  gearing  several  of  the  upper  rollers  with  the  "draw"  rollers)./), 
and  driving  by  means  of  a  strap  connecting  the  latter  with  the  hand  wheel  (A) 
below. 

The  actual  printing  is  performed  as  follows: — The  woollen  sieve,  previously 
Baturated  with  the  suitably  thickened  colouring  matter,  is  placed  on  the  waxed 
cloth  head  of  the  drum  (b)  of  the  "swimming-tub,"  and  is  then  again  coated 
with  colour,  spread  over  it  evenly  with  a  flat  brush  by  a  boy  called  the 
"toarer."  The  printer  now  charges  the  face  of  the  block  evenly  with  colour  Im- 
pressing it  twice,  in  different  directions  each  time,  on  tie-  rjieve,  and  then  applit  s 
it  to  the  cloth  stretched  on  the  table,  ensuring  a  full  impression  of  the  pattern 
by  striking  the  back  of  the  block  with  a  heavy  wooden  mallet.  It  is  important 
that  the  tirst  row  of  impressions  across  the  width  of  tic-  cloth  should  be  exactly 
at  right  angles  to  the  selvedges,  otherwise  the  pattern,  if  properly  fitted  at  tic- 
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repeats,  would  gradually  run  off  the  edges  of  the  cloth  at  one  side,  and  tend  to 


"a  r 

approach  the  centre  at  the  other ;   in  short,  it  would  be  crooked,  and    would 
require  extra  impressions  to  fill  the  cloth.     The  printer  therefore  rules  guiding 
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lines  on  the  oloth  for  the  first  and  Bometimee  also  for  the  second  row  of  repeats, 
and  thus  avoids  any  mistakes  he  mighl  make  if  he  trusted  to  his  eye  alone.     The 

first  impression  printed,  the  "  leaver  "  re  charges  the  sieve  \\  i 1 1 1  colour,  and  the 
printer  proceeds  with  the  second  and  succeeding  impressions  in  precisely  the 
same  manner,  taking  care  to  make  each  "join  up"  or  "repeat"  properly  l>y 
placing  the  "pitch  pins"  at  the  top  and  on  one  side  of  the  block,  exactly  over 
those  already  printed,  by  the  bottom  and  the  opposite  side  at  the  previous 
impressions.  W  hen  the  two  or  three  yards  of  oloth  lying  on  the  printing  table 
have  been  printed,  they  are  drawn  over  the  hanging  or  drying  rollers,  and  at  the 
Same  time  an  equal  length  of  fresh  cloth  is  unwound  from  the  roller  at  the  end  of 
the  table  and  drawn  forward  over  it,  ready  to  undergo  the  same  operations, 
which  are  repeated  again  and  again  until  the  whole  of  the  cloth  on  the  "set"  or 
roller  is  fully  printed. 

In  multicolour  patterns  containing  superpositions  —  that  is,  the  falling  of  two 
colours  together  to  form  a  third — or  where  each  colouv  in  some  pavt  fits  up 
closely  to  all  the  vest,  it  is  usual,  in  order  to  prevent  them  spreading  into  each 
Other  whilst  wet,  first  to  print  the  cloth  throughout  with  one  block  ;  then  to 
dry  it,  re-wind  it  on  the  "set,"  and  print  it  with  the  second,  block  fitting  or 
"registering"  the  second  colour  accurately  in  place  by  means  of  the  "pitch- 
pins,"  with  which  every  separate  block  of  a  pattern  is  furnished,  and  without 
which  it  would  be  almost  impossible  to  obtain  correct  "registration."  The  third 
colour  is  applied  in  the  same  way,  the  process  being  repeated  as  many  times  as 
there  are  colours  in  the  pattern.  Where,  however,  the  various  colours  are 
distinctly  separated  from  each  other,  as,  for  instance,  in  patterns  made  up  of 
differently  coloured  spots  or  other  detached  patches  of  colouv,  they  may,  if 
desired,  be  printed  immediately  one  after  the  other  without  removing  the  cloth 
from  the  table. 

For  the  purpose  of  facilitating  the  correct  "registration"  of  the  "repe 
of  a  pattern,  the  cloth  used  in  block  printing  is  almost  invariably  stiffened  a 
little  to  prevent  it  from  wrinkling  during  the  progress  of  the  work.  As  a  rule, 
a  single  run  through  a  three-bowl  calender  is  sufficient  for  this  purpose,  but 
\er\  soft,  lightly-woven  goods  often  require  to  be  further  "assisted"  by  a  run 
through  a  thin  solution  of  gum  or  stavch  paste,  followed,  aftev  drying,  by 
"  calendeving." 

The  majority  of  patterns,  as  already  pointed  out,  require  as  many  blocks  for 
their  reproduction  as  thev  contain  colours,  but  in  certain  classes  of  design,  where 
the  colour-masses  arc  entirely  separate  or  stand  clear  of  each  other,  it  is  possible, 
b\  modifying  the  construction  of  the  sieves  and  the  method  of  supplying  them 
with  colour,  to  print  several  colours  at  once  from  one  block,  thereby  effecting  a 
considerable  saving  in  time,  labour,  and  the  cost  of  block  cutting. 

"  Toby  "  Printing. — Whenever,  for  example,  the  several  colour  masses  of  a 
design  are  entirely  detached  from  each  other,  and  lie,  moreover,  at  some  Little 

distance  apart,  they  may  be  all  "  cut "  on  one  block  and  printed  at  one  operation 

from  a  divided  or  "tobying"  sieve  of  the  following  ingenious  construction : — 
Overs  wooden  block,  hollowed  out  into  shallow  compartments  (a,  a,  a,  fig.  L3,  plan), 
varying  in  size,  shape,  and  number  according  to  the  requirements  of  the  design, 

a  fine  woollen  sieve  cloth  (>/,  fig.  1  .'>,  section)  is  stretched  anil  cemented  with  a 
mixture  of  pitch  and  resin  to  the  tops  of  the  dividing  walls  of  the  compartments  : 
a  thick  string  .,  <•.  r,  ,,  well  soaked  in  the  same  pitch-resin  mixture,  is  then 
cemented  over  the  doth,  alom.'  the  outlines  of  the  i i]  la  it  meut  s,  and  l'\    forming 

little  ridges  on  the  surface  of  the  sieve,  prevents  the  different  colours  from 
intermingling  at  their  edges 

The  compartments  are  supplied  with  colour  from  below  through  the 
COnnecting-tubes/,/,/,/,  which  communicate  with  the  colour  boxes  b,  b,  h,  b, 
arranged  at  the  sides  of  the  sieve.      With  a  sieve  constructed  BS  Bhown  in  fig.   I  ■", 
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it  is  evident  that  eight  distinct  colours  could  be  printed  from  one  block,  but,  for 
the  sake  of  simplicity,  onlj-  four  colour  boxes  are  shown.  These  colour  boxes  are 
rilled  to  a  height  a  little  above  that  of  the  sieve  itself,  so  as  to  exert  a  gentle 
pressure  on  its  under  side  and  help  the  colours  to  force  their  way  to  the  surface. 
A  constant  level  is  maintained  in  practice  by  the  simple  expedient  of  filling  the 
bottles  c,  c,  c,  c  with  colour,  inverting  them  in  the  boxes,  and  finally  adjusting 
them  so  that  their  mouths  rest  upon  the  surface  of  the  colour  at  exactly  the 
right  height  above  the  sieves.     Their  mode  of  action  is  obvious. 

Printing  from  a  "  toby  "  sieve  is  performed  as  usual,  except  that,  in  order  to 
ensure  the  correct  colouring  of  every  impression,  the  block  must  always  be  applied 
to  the  sieve  in  the  .same  way  ;  not  dipped  in  two  different  directions,  as  required 
for  ordinary  block  printing.  To  enable  the  printer  to  do  this  with  certainty 
every  time,  and  thus  furnish  every  part  of  the  pattern  with  its  proper  colour,  the 


Fio.  13. — Tobying  sieve. 


block  is  provided  with  projecting  gauges,  which  fit  into  corresponding  notches  on 
the  sides  of  the  sieve,  and  will  fit  nowhere  else. 

The  consistency  of  the  colour  used  in  "  tobying "  exercises  considerable 
influence  on  the  result.  If  it  is  too  thick  it  will  not  pass  through  the  sieve ;  if 
too  thin,  it  "  floods  "  the  sieve  and  gives  a  clumsy  impression.  Natural  gums  of 
the  gum  Senegal  class  are  usually  preferred  for  thickening  purposes,  on  account 
of  the  fact  that  in  even  comparatively  thin  solutions  they  still  retain  sufficient 
"  body  "  to  print  well. 

"Rainbowing"  (Fr.  fondu). — Another  method  of  obtaining  multicoloured 
effects  from  one  block  is  known  as  "  rainbowing,"  and  is  adopted  when  the  colours 
are  intended  to  melt  gradually  into  one  another.  It  differs  only  from  ordinary 
block  printing  in  the  means  employed  for  furnishing  the  sieve  with  colour. 
This  is  done  by  a  special  colour  lifter  that  deposits  the  various  colours  in  little 
pools  across  the  width  of  the  sieve,  over  which  they  are  then  spread  lengthwise 
in  the  form  of  overlapping  stripes  with  a  "spreader" — a  wooden  roller  or  a  half- 
round  piece  of  wood.  The  colour  lifter  consists  of  a  board  of  wood  of  the  same 
area  as  the  colour  box,  provided  on  one  side  with  a  handle  and  on  the  other  with 
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a  series  of  adjustable  pegs  or  brushes,  bo  arranged  thai  when  they  are  dipped 
into  a  divided  colour  box  eaoh  peg  falls  into  a  certain  compartment  and  takes  up 
its  own  particular  colour.  The  sieve  and  "swimming-tub"  are  of  the  usual 
construction,  bnl  reotangular  in  shape ;  for  convenience  of  working  the  lattei  is 
fitted  at  one  end  with  a  shelf,  upon  which  the  divided  oolour  box  is  placed  so  as 
to  be  in  olose  proximity  to  the  sieve.  As  in  "  tobying,"  the  blook  works  against 
gauges  to  ensure  that  it  is  always  dipped  in  the  Bame  place  on  the  Bieve, 
Fig.  II  will  give  some  idea  of  the  apparatus  For  "rainbowing"  as  it  appears  in 
plan  and  perspective. 

If  it  be  required  to  produce,  say,  a  Bide-repeating  spectrum  or  " rainbow " 
effeot  in  six  colours,  the  divisions  of  the  colour  box  may  be  oiled  as  Follows: — 
In  \o.  1  is  put  red  ;  in  (2)  orange :  in  (3)  yellow  ;  in  ( I)  green  :  in  (5)  blue  ; 
ami  in  (6)  violet.     The  lifter,  with  its  pegs  placed  in  the  holes  indicated  by  the 
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Fro.  14.  — Bainbowing  or  "  fonrlu  "  apparatus. 
t lie  sieve  ;  b,  b',  the  divided  colour  box  ;  c,  <■',  the  spreader,  covered  with  cloth  : 
</,</',  the  colour  lifter ;  *,  the  swimming-tub. 

Marl,  dots  in  d,  fig.  1  I,  is  then  dipped  two  or  three  times  in  the  colour  box, 
and  transferred  quickly,  after  each  dip,  to  the  sieve,  when  the  adhering  colour 
drains  off  the  pegs  and  is  deposited  on  the  sieve  in  the  positions  shown  by  the 
black  spots  ai  a,  fig.   1  I.     When  a  sufficient   number  of  pools  of  the  various 

colours  have  been  transferred  in  this  way,  they  are  joi I  up  into  stripes  with 

intermingling  edges,  and  distributed  over  the  entire  length  of  the  sieve,  by 
moving  the  "spreader"  backwards  and  Forwards  from  end  to  end  of  a.     The 

print in-r  is  done  as  usual,  except  that  if  the  Mock   is  applied    more   than   ie   to 

the  sieve  it  must,  of  course,  always  fall  on  the  same  stripes,  Otherwise  the  effect 
would  be  spoiled. 

Bj  altering  the  position  and  number  of  the  pegs  in  the  lifter  and  ohanging 

the  colours  in  the  box,    it    is   obvious  that  many  rich  and  beautiful  shaded  , 

can  be  obtained  readily  by  rainbowing ;  Bach,  for  instance,  as  printing  each  block 
of  a  multicolour  pattern  in  gradated  tints  of  its  own  particular  colour,  on  either 
a  flat  or  shaded  ground  :  or  producing  from  a  plain  block  various  stripes,  differing 
in  shade  and   distance  apart    according   to   the  disposition  of  the  colours  on 

the  sieve. 
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Notwithstanding  that  "rainbowing"  is  capable  of  yielding  striking  effects,  it 
is  very  rarely  used  at  the  present  time,  much  more  regular  results  being  obtained 
by  machine,  and  at  a  tithe  of  the  cost  "Toby"  printing,  on  the  other  hand,  is 
still  employed  for  filling  in  the   brightly  coloured    parts    of   certain    styles   of 

handkerchiefs,  the  grounds  of  which  have  been  dyed  ;  but  it.  too.  lias  lost  most  of 
its  former  importance,  and  is  now  only  used  in  conjunction  with  roller  printing 
for  a  very  small  proportion  of  some  of  the  coarser  export  work. 

Many  other  additions  to,  and  modifications  of,  the  apparatus  described  in 
connection  with  the  above  methods  of  block  printing  have  been  suggested  from 
time  to  time,  and  even  made  use  of  ;  but  as  they  are  quite  obsolete  and  have  no 
bearing  on  modern  practice,  they  call  for  no  special  mention  in  a  work  of 
this  sort. 

(2)  BLOCK  PRINTING  BY  MACHINE. 

It  will  be  evident  from  the  foregoing  descriptions  that  the  labour  of  hand 
printing  from  small  blocks  must  be  enormous,  and  that  no  high  rate  of  output 
is  possible.  This  latter  disadvantage  was  recognised  in  the  early  days  of  calico 
printing,  when,  to  supply  the  demand  for  a  popular  pattern,  it  frequently 
became  necessary  to  cut  three  or  four  sets  of  blocks  for  it,  and  print  them 
simultaneously  by  as  many  printers.  The  great  expense  thus  incurred 
naturally  set  the  problem  of  printing  from  large  blocks  by  machinery,  and 
finally  led  to  the  invention  of  the  "  surface  "  printing  machine,  and  later  the 
"  perrotine." 

The  pioneers  in  this  direction  displayed  a  vast  amount  of  ingenuity  in  trying 
to  adapt  the  principle  of  the  typographic  machine  to  the  conditions  of  calico 
printing ;  but  of  all  the  numerous  attempts  made  on  these  lines  only  two 
achieved  any  degree  of  success,  viz.  the  machines  of  Watt  in  England  and  of 
Depouilly  in  France. 

As  both  machines  are  now  of  historical  interest  only,  no  further  mention  of 
them  need  be  made  beyond  saying  that  the}'  were  only  capable  of  printing  one 
colour  at  a  time,  that  they  were  only  suited  to  coarse  work,  and  that  they  fore- 
shadowed most  of  the  principles  afterwards  so  ingeniously  applied  in  the 
"perrotine" — a  three-colour  block  printing  machine,  invented  in  1834  by  Perrot 
of  Rouen,  who,  ten  years  later,  further  improved  it  to  print  four  colours. 

(a)  Perrotine  Printing. — Besides  printing  three  or  four  colours  at  once,  the 
"perrotine"  also  performs  mechanically  all  the  other  operations  connected  with 
the  actual  process  of  printing,  viz.  the  charging  of  the  sieves  with  colour  ;  the 
transferring  of  the  colour  from  the  sieves  to  the  blocks ;  the  stamping  of  the 
blocks  on  the  cloth  ;  and  the  moving  forward  of  the  cloth,  after  each  impression, 
a  distance  equal  to  the  width  of  the  block,  so  that  a  fresh  portion  of  the  cloth  is 
brought  into  such  a  position  that  when  the  next  impression  is  made  its  repeats 
join  up  exactly  with  those  of  the  previous  one. 

As  compared  with  hand  printing,  the  "perrotine"  possesses  the  advantages  of 
(1)  printing  the  whole  width  of  the  cloth  at  .one  operation  ;  (2)  of  giving  an 
enormously  increased  rate  of  production — 250  per  cent.,  according  to  Persoz  ; 
(3)  of  yielding  a  superior  quality  of  work  as  regards  the  accuracy  of  the  fitting 
of  the  repeats  and  the  registration  of  the  different  colours  ;  and  (4)  of  making 
it  possible  to  print  comparatively  fine  line  patterns— such  as  open-line  checks — 
with  a  certain  degree  of  precision.  On  the  other  hand,  the  employment  of  the 
"  perrotine  "  is  restricted  to  patterns  not  exceeding  5J"  in  vertical  repeat,  and  not 
containing  more  than  three  colours,  or  at  most  four,  though  it  is  questionable 
whether  the  four-colour  machine  was  ever  used  to  any  extent.  Such  effects,  too, 
as  are  obtained  from  the  "  toby  "  sieve  are  quite  beyond  the  capabilities  of  the 
perrotine;  but  "rainbows"  or  fondus  may  be  produced  in  several  additional 
colours  by  suitably  dividing  the  colour  boxes  which  supply  the  sieves. 
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In  designing  for  the  perrotine,  superposition  of  colour  is  also  besl  avoidi 
muofa  as  possible,  because  in  blocs  printing,  where  the  colour  lies  more  oi 
on  the  surface  of  the  oloth,  it'  two  wet  colours  fall  together  on  the  same  Bpol 
thej  invariably  spread  oul  beyond  their  proper  limits  and  result  in  a  clumsj 
impression. 

The  blocks  used  in  the  perrotine  machine  arc  made  in  one  or  other  of  the 
ways  already  described,  and  are  usually  30"  long  by  •">'  to  •">.',"  broad,  according 
in  the  pattern  and  Bize  of  the  machine.  The  machine  itself  is  exceedingly 
oomplei  in  its  construction  and  working,  but  the  following  description  and  the 
diagrammatic  Bketch  will  give  some  idea  of  its  mode  of  action.  It  consists 
essentially  of  five  separate  parts,  viz.— (1)  the  printing  tables,  which  arc 
stationary;  (2)  the  sieves;  (3)  the  mechanical  "tearers,"  comprising  a  brush 
and  colour  boxes  ;  (I)  the  block  carriers,  which  arc  actuated  by  delicate 
machinery  in  such  a  way  as  to  impart  to  them  a  motion  very  similar  to  that 
produced  by  the  human  hand  when  it  presses  the  block  on  the  cloth  during  the 
printing  ;  and  (5)  an  ingenious  arrangement  for  drawing  the  cloth  forward  after 
each  impression. 

The  tables  a,  a,  a  are  of  cast  iron,  3G"  long  and  6\"  broad,  and  are  arranged, 
as  in  tig.  l.r>,  at  right  angles  to  each  other,  forming,  in  a  sense,  the  three  sides  of 
an  incomplete  four-sided  prism.  At  each  corner  of  the  square  thus  formed  is 
situated  a  guide-roller,  covered  with  pins  to  prevent  the  cloth  from  slipping,  and 
around  these  four  rollers  R,  R,  R,  R  and  the  three  tables  the  cloth  to  be 
printed,  together  with  a  blanket  and  a  "back  grey,"  circulates  in  a  regular, 
though  intermittent^  way.  The  sieves  e,  e,  e  consist  of  a  framework,  over  which 
is  stretched  a  piece  of  stout  woollen  cloth  free  from  nap,  and  each  sieve  is  pro- 
vided with  a  to  and-fro  motion,  which  allows  it  to  move  away  from  between  the 
block  and  the  table  as  soon  as  the  former  has  received  its  charge  of  colour. 
The  colour  boxes  c,  c,  c  are  furnished  with  rollers  — one  partly  immersed  in  the 
colour  and  the  other  above  it,  but  in  contact  with  it,  and  regulated  so  as  to 
work  against  the  sieve  when  it  moves  away  from  the  block.  The  brushes  d,  d,  d 
are  for  the  purpose  of  distributing  the  colour  over  the  sieve  in  a  smooth,  even 
coating  ;  they  may  be  cither  stationary  or  given  a  slight  reciprocating  motion 
for  the  better  equalisation  of  the  colour  charge.  The  block  carriers  A,  /-,  //  are 
of  cast  iron,  mounted  in  slides  or  guides  which  ensure  their  perfect  parallelism  of 
motion — a  necessary  condition  if  perfect  fit  and  evenness  of  impression  are  to  be 
obtained. 

The  working  of  the  "  perrotine  "  is  somewhat  as  follows  : — 

The  first  block  and  its  sieve  being  in  the  position  shown  in  fig.  16,  the  first 
effect  of  setting  the  machine  in  motion  is  to  cause  the  sieve  to  move  upwards 
against  the  colour-furnishing  roller  in  the  box  c  and  the  brush  d  until  it  reaches 
the  position  shown  in  fig.  15.  At  this  point  the  block  is  pushed  forward  and 
gently  pressed  against  the  colour-charged  sieve,  thereby  receiving  its  own 
oharge  of  colour;  this  is  repeated,  and  then  the  sieve  moves  back  again  to 
its  original  position  (fig.  16).  Whilst  the  latter  movement  is  in  progress  the 
cloth  from  the  roll  K,  the  "back  grey"  G,  aud  the  blanket  II  .ill  .chance  on 
to  the  table,  and  immediately  the  sieve  is  quite  clear  of  them  the  block 
advances  and  stamps  the  first  impression  on  the  cloth.     The  block  now  recedes, 

the  sieve    rises   once   again  to  the  position  in  Alt.    L5,  and   tie    >. lyole  of 

operations  is  repeated  on  a  fresh  portion  of  the  cloth,  which  has  moved 
forward  towards  the  second  table  after  the  first  impression.  The  seoond 
impression  of  the  first  block  being  completed,  the  second  block  an 
sories  are  put  into  motion,  with  the  result  that  as  the  third  impression  of  the 
first  block  is  made,  its  first  impression  comes  on  to  the  second  table  and 
receives  the  second  colour  of  the  design  from  the  corresponding  block.  In 
exactly  the  same  way  the  cloth  passes  under,  and  is  printed  by,  the   third   block. 
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SO  that  as   it  emerges   from    the  machine    it   is   fully  printed   in   three  colours, 


5^ 


and    with   a  perfection   and   at    a   speed   quite   beyond   the    powers   of   a   band 
block  printer. 
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It  ought  tn  lie  mentioned  that  each  block  maybe  worked  indi  |n  ■niirntly  of 
the  others,  and  consequently,  by  stopping  two  blocks  and  the  cloth,  the  third 
can  be  made  to  print  twice  on  the  same  part  of  the  cloth  if  it  be  thought  that 
the  firs!  impression  was  too  weak. 

Continental  calico  printers  were  not  slow  to  recognise  the  advantages  offered 
by  the  "perrotine,"  and,  in  spite  of  its  obvious  limitations,  it  rapidly  superseded 
to  a  considerable  extent  the  hand  printing  of  three-colour  "block"  patterns. 
For  Borne  reason  or  other  it  never  found  much  favour  with  English  printers — 
possibly  because  they  may  have  thought  that  the  days  of  block  printing  were 
numbered  and,  in  oonsequence,  have  devoted  all  their  energies  to  the  develop- 
ment of  the  roller  machine.  In  France  and  Italy,  however,  it  is  still  in  use, 
and  at  the  present  time  many  fine  prints  are  produced  either  wholly  or  in  part 
by  its  agency. 

(/>)  Surface  Printing. — Another  and  totally  different  system  of  block  printing 

by   machii arlier   in   date   than   the   "perrotine,"   but   less   important  for 

textiles  —  is  known  in  England  as  "surface  printing"  or  "peg  printing." 

It  is  of  French  origin,  and  was  invented  by  Ehinger  in  1  .'SOU  (thirty-four  years 
before  the  "  perrotine  ")  for  the  purpose  of  imitating,  as  nearly  as  possible,  Euglish 
work  printed  on  the  cylinder  machine  from  engraved  copper  rollers  — a  process 
unknown  in  France al  thai  date  Ebinger  was  so  far  successful  in  his  aim  as 
to  hit  upon  the  correct  principle  of  continuous  printing,  viz.  by  passing  the 
eloth  between  a  cylinder  covered  with  a  woollen  blanket,  which  acted  as  the 
printiug  table,  and  an  engraved  roller  furnished  with  colour  from  a  plain  one 
working  in  a  colour  box  below  ;  but  in  other  respects  his  machine  was  of  the  most 
primitive  description,  and  utterly  failed  to  achieve  the  object  of  its  invention. 
It  was  tried  at  both  the  Jouy  and  Beauvais  printworks,  but  was  eventually 
abandoned  For  the  following  reasons:  -(1)  the  rollers  being  entirely  of  wood, 
rapidly  got  warped  by  the  action  of  the  wet  colour  and  became  quite  useless, 
thus  entailing  considerable  expense  in  block  cutting;  (2)  the  system  of  supply 
ing  the  block  with  colour  was  defective,  and  resulted  in  uneven  work;  and  (3) 
the  impression  made  was  inferior  to  that  obtained  from  an  ordinary  flat  block. 

Some  years  later  Burch,  Of  reel's  Works,  at  Church,  Lancashire,  made 
experiments  in  surface  or  continuous  relief  printing;  and  after  studying  the 
Causes    Of     Ebinger's    failure,    finally    succeeded    in    establishing    the    conditions 

essential  to  its  practical  application.  The  first  defect  of  Ebinger's  machine — 
warping — he  overcame  by  applying  to  his  pattern  rollers  the  method  of 
"coppering  and  felling''  already  described.  The  wooden  foundations  of  tho 
pattern  rollers  were  further  protected  from  dampness  by  a  thick  coating  of 
waterproof  varnish  ;  the  seeond  he  partly  remedied  by  furnishing  the  pattern 
roller  (a  cylindrical  block  in  reality)  with  colour  from  a  short  endless  blanket, 
over  which  the  colour  was  evenly  distributed  by  two  plain  rollers  one,  the 
furnisher,  working  partly  immersed  in  the  colour,  and  the  other,  the  "  distributor  " 
or  "  spreader,''  Bimply  pressing  against  the  blanket.  Further,  by  multiplying  the 
number  of  rollers  round  the  central  bowl,  he  contrived  to  print  several  colours 
at  once. 

These  and  other  of  Burch's  improvements  made  it  possible  not  only  to  print 

"surface''  rollers,  with  more  or  less  sueeess  by  themselves,  but  also    to   associate 

them  with  engraved  copper  rollers  in  the  same  machine,  and  thus  print  both 

styles  at   the  same  ti a  combination  of  relief  and  intaglio  printing  largely 

practised  at  that  period  by  Peel,  of  Church  Works,  and  occasionally  even  I 

for  special  patterns. 

With  the  exception  of  a  few  minor  improvements  Bucb  as  the  introduction 
of  stereotyped  relief  rollers  and  tittle  matters  relating  to  the  adjustment  of  the 

various    parts   of    the    machine — Burch's    principle    is    still    in    use   for   SU 
printing. 
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The  following  three  diagrammatic  sketches  will  sufficiently  illustrate  the 
principle  of  the  different  arrangements  used  by  Ebinger,  Burch,  and  Gadd  it 
Hill  respectively. 

In  fig.  17  (Ebinger's),  A  is  the  pressure  cylinder  wrapped  with  a  woollen 
blanket  K  ;  15  is  the  pattern  roller  or  cylindrical  block  ;  C  the  colour  furnisher 
wrapped  with  cloth  ;  D  the  colour-box  ;  and  Z  the  cloth.  All  the  parts  are 
adjustable  to  each  other.  In  fig.  18  (Burch's),  A,  B,  C,  and  D  refer  to  the 
corresponding  parts  in  fig.  17;  E  and  GG  are  carrying  rollers  for  the  colour- 
furnishing  blanket  I:  F  is  the  spreading-roller  or  distributor;  X  an  endless 
blanket  passing  continuously  round  A ;  Y  the  "  back  grey "  to  preserve  the 
blanket  from  colour  ;  and  Z  the  cloth  to  be  printed.  The  rollers  E,  GG,  and 
F  are  all  adjustable  by  screws  ;  E  for  regulating  the  quantity  of  colour  supplied 


Fig.  17.  Fig.  18. 

Types  of  surface  or  "  peg''  printing  machines. 

to  I ;  GG  for  varying  the  area  of  contact  and  the  pressure  between  B  and  I ; 
and  F  for  taking  up  the  position  best  suited  to  its  purpose  when  the  other 
rollers  are  altered.  Fig.  19  represents,  in  a  somewhat  exaggerated  manner, 
the  disposition  of  the  rollers  round  the  cylinder  of  an  eight-colour  surface 
printing  machine  made  by  Gadd  &  Hill  of  Salford.  Only  two  rollers  are  shown 
fully  fitted  with  their  colour  boxes,  etc.  ;  but  the  other  six  are  arranged  in 
practically  the  same  way.  with,  of  course,  slight  variations  in  detail,  according 
to  the  different  positions  they  occupy  round  the  cylinder.  Fig.  19  is,  to  all 
intents  and  purposes,  identical  with  fig.  18,  except  that  it  displays  more  rollers, 
and  that  the  "spreading-"  or  distributing-roller  F  in  the  latter  is  replaced  in 
the  former  by  a  blade  of  metal  (or  of  wood)  called  a  "doctor,"  which  rests 
very  lightly  upon  the  travelling  colour  blanket,  and  equalises  the  colour  it 
brings  forward  from  the  "furnisher"  by  a  slight  lateral  to-aud-fro  movement, 
the  effect  of  which  is  to  spread  the  colour  across  the  width  of  the  blanket  as 
it  escapes  under  the  "doctor."     By  means    of    this   combination    of    travelling 
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blanket   ami    traversing   "doctor"   it    is    very  easy  to   produce  rainbow,  ombri,  01 

f<<ii, in  effects,  similar  to  those  obtained  by  the  "rainbow"  method  of  band 
blook  printing,  l'"or  this  purpose  it  is  only  necessary  to  divide  the  colour  box 
into  as  many  compartments  as  there  are  colours  desired,  fill  each  one  with  its 
particular  colour,  and  proceed  as  for  ordinary  printing ;  the  movement  of  the 
"doctor "  has  sullici. hi  amplitude  to  blend  the  edges  of  the  several  stripes  of 
colour  together  into  one  continuous  series  of  vaxi-tinted  bands  across  the  full 
width  of  the  colour-furnishing  blanket,  so  that  no  part  of  the  printing  roller 
is  deprived  of  colour. 

Notwithstanding  the  many  improvements  effected  in  the  "surface"  printing 
machine,  it  lias  never  come  into  genera]  use  for  textiles,  nor  has  it  even  re- 
placed, to  any  appreciable  extent,  other  methods  of  block  printing. 


"  printing  machine. 


The  advantages  it  has,  in  being  capable  of  printing  multicolour  patterns  at 
one  operation  in  a  continuous  maner,  with  perfect  repetition  of  the  design,  and 
at  the  same  time  allowing  of  a  high  rate  of  production,  are  more  than  counter- 
balanced by  the  technical  difficulties  it  gives  rise  to  in  practice.  These  may 
be  summed  up  as  follows: — 

Firstly,  being  a  complex  machine,  it  requires  much  more  than  ordinary 
supervision  on  the  part  of  the  printer,  and  consequently  the  risks  of  faulty 
work  are  increased.  Secondly,  unlike  ordinary  block  or  perrotinc  printing, 
the  surface  roller  can  only  receive  one  application  of  colour  al  each  revolution, 

and  therefore  is  more  liable  than  they  are  to  both  take  it  up  and  transmit 
it  unevenly;  moreover,  the  constantly  varying  tension  of  the  BndleSB  colour 
carrying  blankets  exerts  considerable  influence  on  the  regularity  of  the  resulting 
print  ;  and  when  it  is  considered  that  the  adjustment  of  each  blanket  requires 
the  alteration  of  either  the  "doctor"  or  one  or  more  of  five  rollers,  it  is 
evident  that  the  printer  has   his   hands   full.     Thirdly,  it    is  obtain 
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from  "surface"  rollers  a  perfect  impression  of  the  pattern.  This  last  is  an 
inherent  defect  in  the  process,  and  is  due  to  the  fact  that  when  colour  is  applied 
from  a  rounded  surface  to  one  not  perfectly  absorbent,  it  gets  squeezed  back- 
wards into  a  little  heap,  which  in  "  surface "  printing  spreads  out  somewhat 
beyond  the  lower  boundaries  of  the  engraved  objects,  and  gives  them  the  ap- 
pearance of  having  been  smeared.  This  is  not  always  very  noticeable,  but  it 
is  alwavs  liable  to  occur,  and  it  constitutes  one  of  the  greatest  practical 
objections  to  the  employment  of  "  surface  "  printing  for  textiles. 

At  the  present  time  "surface"  printing  machines  seldom  find  application  in 
the  calico-printing  industry  except  on  rare  occasions  when  special  effects  of 
solid,  outstanding  masses  of  opaque  colour,  otherwise  unattainable,  are  desired. 
On  the  other  hand,  they  occupy  an  important  place  in  the  printing  of  oilcloth, 
linoleum,  yams,  and  wall-papers,  and  are  also  used  to  some  extent  in  the  printing 
of  certain  classes  of  woollen  goods.  In  each  of  these  cases  comparatively  coarse, 
heavy  patterns,  large  in  scale,  are  for  the  most  part  used  :  and  as  crispness  of 
definition  is  not  essential  to  their  success,  the  chief  defect  of  surface  printing 
is,  within  certain  limits,  of  no  account. 

Up  to  fifty  years  ago  an  enormous  number  of  inventions  and  improvements 
had  been  made  in  block  printing,  with  the  object  of  stemming  the  steadily 
increasing  popularity  of  Bell's  cylinder  printing  machine.  Various  schemes  of 
multicolour  printing  were  tried,  in  which  use  was  made  of  travelling  sieves, 
of  ingeniously  constructed  mechanical  blocks,  capable  of  being  enlarged  or 
diminished  in  area,  or  of  bringing  forward  in  turn  each  of  the  separate  parts 
of  the  design,  and  of  numerous  other  modifications  of  the  appliances  and 
processes  of  hand  printing.  None,  however,  except  the  perrotine,  the  surface 
printing  machine,  and  ordinary  hand  block  printing  have  survived,  except  in 
rare  instances,  for  the  cheapest  class  of  felt  and  carpet  printing.  All  attempts 
to  keep  pace  with  the  rapid  development  of  cylinder  printing  from  engraved 
rollers  were  in  vain,  and  gradually  block  printing  declined  in  importance,  until 
by  al  it       i   had  fallen  into  almost  complete  disuse.      But  hand  block 

printiug  was  never  entirely  superseded  by  any  form  of  machine  for  certain 
classes  of  work,  and  during  the  last  quarter  of  a  century  the  increased  interest 
taken  in  all  handicrafts,  due  primarily  to  the  magnificent  work  of  William 
Morris  and  his  collaborators,  has  resulted  in  its  revival,  and  in  that  of  the 
patterns  for  which  it  is  peculiarly  adapted.  At  the  present  time  many  of  our 
foremost  artist-designers  are  engaged  in  designing  patterns  for  block  printing, 
and  it  is  now  no  uncommon  thing  for  the  best  and  most  celebrated  house- 
furnishing  establishments  to  devote  a  whole  window  to  the  display  of  fine 
specimens  of  block-printed  cretonnes,  chintzes,  bedspreads,  table-covers,  curtains, 
and  other  articles  of  a  decorative  nature. 

(3)  STENCILLING. 

Although  stencilling  on  textiles  is  an  old  process — it  was  employed  tentatively 
in  the  early  days  of  calico  printing  in  Europe — yet  until  a  few  years  ago  it  was 
scarcely  known  in  this  connection,  and  was  almost  unrecognised  as  suitable  for 
anything  but  the  marking  of  bales,  cart-sheets,  and  other  work  of  a  like  rough 
nature.  It  is  only  within  the  last  fifteen  or  twenty  years  that  its  possibilities 
as  a  mode  of  deeoratiw/  textile  fabrics  have  been  fully  revealed  by  the  publica- 
tion of  works  on  Japanese  art,  and  by  the  exhibition  of  specimens  of  Japanese 
work.  Even  yet  it  has  not  received  from  calico  printers  that  amount  of  attention 
to  which  its  merits  would  seem  to  entitle  it :  but  this,  perhaps,  is  not  surprising, 
considering  that  for  a  long  time  by  far  the  greater  number  of  available  examples 
of  "  stencilling  "  were  the  work  of  the  ordinary  "  house  decorator  and  plumber," 
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in  whose  hands  its  finest  qualities  were  lost,  and  who,  instead  of  taming  its 
limitations  to  account,  emphasised  them  to  the-  point  of  ugliness.  It  is  not 
to  be  wondered  it,  therefore,  that  stencilling  came  to  I"'  generally  regarded 
as  a  ineiv  makeshift  for  the  cheap  ornamentation  of  wall  Bpaoes  and  dado 
borders,  and  that  consequent  ly  it  was,  until  recently,  neglected  bj  text  tie  prii 
whilst  other  methods  of  printing  advanced.  During  the  last  few  years,  however, 
many  of  our  best  designers  have  reoognised  its  capabilities,  and  have  demon 

strated  hy  their  excellent   work  that,  properly  employed,  it  affords  a  cheap,  ready, 

and  efficient  means  for  the  decorative  treatment  of  almost  every  kind  of  textile 
mail-rial  cotton,  linen,  wool,  jute,  silk,  and  velvet.  In  England  stencilling  on 
these  various  fabrics  is  usually  confined  to  hangings,  curtains,  bedspreads,  table 

and  cushion  covers,  and  ean\as  lor  wall  coverings  and  friezes,  etc,  etc.  ;  but  that 
it  is  not  restricted  to  the  execution  of  these  Comparatively  large-scale  patterns 
is  shown  by  the  delicate  designs  stencilled  hy  the  .lapane.se  on  line  silk  and 
cotton  muslins,  suitable  for  dress  goods. 

As  compared  with  block  printing,  Btenoilling  oilers  much  greater  latitude  to 
the  designer  in  the  planning  of  his  ornament.  The  pattern  may  be  intricate  or 
simple  ;  delicate  or  broad  ;  in  fine  line  or  mass,  or  both  combined  ;  and  in  either 
flat  or  gradated  and  broken  tints.  The  facility  with  which  fine  line  and  mass 
can  he  produced  from  one  stencil  plate,  and  the  ease  with  which  two  or  more 
different  colours  can  he  blended  in  one  object,  constitute  the  chief  technical 
advantages  of  stencilling  over  block  printing.  Against  these  must  he  put  the 
impossibility  of  cutting  a  perfect  circle  or  any  other  complete  outline  on  a  stencil 
plate.  A  spot  merely  requires  a  hole  to  be  punched  right  through  I  lie  plate, 
hut  if  a  complete  circle  were  cut  the  inside  would  drop  out  at  once,  leaving  a 
spot;  similarly  with  all  other  uninterrupted  outlines.  To  prevent  this,  the 
outlines  of  a  pattern  must  be  broken  at  convenient  points,  by  being  only  partially 
cut,  the  uncut  or  "reserved"  portions — known  as  tie*  serving  to  support  the 
inside  parts  by  connecting  them  with  the  rest  of  the  reserved  portions,  or  the 
body  of  the  plate — see  fig.  20,  C,  where  the  circumferences  of  the  circles  are 
interrupted  at  evenr  point  of  intersection. 

Stencil  plates  are  merely  sheets  of  paper  or  thin  metal,  with  perforations 
arranged  to  form  a  pattern.  They  are  laid  on  the  work,  and  colour  is  brushed 
through  their  cut-out  parts  on  to  whatever  material  shows  beneath  them,  thus 
producing  a  coloured  pattern  corresponding  to  the  shape  of  the  perforations. 
Ties  are  not  only  used  for  outlines,  hut  must  be  freely  introduced,  for  strength, 
wherever  long  lines,  extended  spaces,  or  intricate  patterns  are  cut,  otherwise  'he 
plate  will  be  too  fragile,  and  apt  to  lie  unevenly  on  the  work,  and  thereby  give 
rise  to  faulty  execution.  Although  an  unbroken  outline  cannot  be  stencilled,  it 
uiav  be  reserved  or  left  uncut  in  cases  where  both  ground  and  pattern  are  cut 
out  on  one  stencil,  or  where  two  or  more  plates  are  employed  for  the  realisation 
of  a  multicoloured  design — in  which  cases  it  (the  outline)  appears  in  the  original 
colour  of  the  material  to  be  ornamented.  This  method  of  working  is  illustrated 
roughly  in  fig.  20,  A',  where  a  continuous  white  outline  is  obtained  by  cutting 
two  separate  stencil  plates,  one  for  the  black  parte  and  the  other  for  the 
shaded   parts. 

In  some  of  their  best  textile  work  the  Japam  Be  cut  their   paper   stencils   with 

such  exceeding  delicacy  that  the  ties  left  are  not,  by  themselves,  sufficiently 

strong  |,,  hold  the  plate  together.  They  therefor,-  cut  two  identical  stencils  at 
the  same  time  from  a  doubled  si t  of  paper,  and  afterwards  glue  them  together 

with  a  layer  of  raw  silk  thread-  between  them.  These  threads,  which  extend  over 
both  the  cut  and  uueiit  parts  of  the  plate,  afford  the  necessary  support  to  the 
pattern,  and  as  they  always  lie  a  little  distance  above  the  surface  to  be  -lee,. rated. 

and  are  so  thin,  they  easily  allow  the  colour  to  spread   under  them,  ami   d< t 

in   any    way   affect    the    ultimate   result,    except    to    improve    it.      Marvellously 
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delicate  effects  are  obtained  in  this  way,  but  it  is  open  to  question  whether  such 
refinements  of  process  do  not  exceed  the  proper  limits  of  stencilling. 

The  best  modern  designers,  so  far  from  being  hampered  by  the  necessity  for 
"  ties,"  frankly  admit  their  limitations,  and  make  effective  use  of  them  us  integral 
parts  of  the  design.  They  avoid  the  clumsy  and  arbitrary  breaks  of  line,  so 
common  in  older  work,  by  ingeniously  arranging  the  ties  to  suggest  the  veiuiug 
and  doubling  over  of  leaves,  the  twisting  of  tendrils,  the  junction  of  flowers  and 
leaves  with  stems,  the  folds  of  drapery,  and  a  hundred  and  one  other  natural 
effects. 

The  character  of  a  single-colour  pattern  may  be  varied  in  several  different 
ways  at  very  little  cost.  The  background  may  be  cut  out,  leaving  the  uncut 
portions  of  the  plate  to  represent  the  pattern  ;  conversely,  the  pattern  may  be 
cutout,  leaving  the  ground  in  "reserve,"  when  it  will  appear  in  the  natural 
colour  of  the  material  under  treatment ;  or  by  applying  different  colours  separ- 
ately, and  blending  them  on  the  work,  with  a  stroke  of  the  brush,  before  the 
plate  is  removed,  a  great  variety  of  broken  or  gradated  colour  effects  may  be 
easily  obtained  from  one  stencil — effects  quite  beyond  the  power  of  either  block 
or  machine  printing  to  attain. 

The  same  rules  that  govern  the  "repeats"  of  patterns  in  block  printing 
apply  equally  in  stencilling,  and  similar  means  may  be  employed  to  mask  the 
prominence  of  awkward  repeats.  Generally  speaking,  every  stencil  plate  must 
contain  at  least  one  full  repeat  of  the  design  ;  but  in  the  case  of  certain 
geometrical  and  all  "turn-over"  patterns  only  half  a  repeat  need  be  cut,  the 
other  half  being  added  on  the  work  by  reversing  the  plate.  Unless  the  pattern 
be  very  large  or  intricate  it  is  better,  however,  to  cut  the  full  "  repeat "  ;  for  in 
reversing  the  plate  it  requires  very  careful  cleaning,  and  frequently,  too,  the 
previous  impression  must  be  allowed  to  dry  before  the  second  half  can  be 
stencilled.  The  "  turn-over "  pattern  is  a  device  borrowed  from  the  weaver. 
It  is  constructed  on  straight  or  waved  parallel  vertical  lines,  and  being  of 
necessity  symmetrical,  it  is  obvious  that  if  the  stencil  plate  contain  only  half  the 
pattern,  the  whole  can  be  completed  by  turning  it  over  and  stencilling  through 
the  back.  The  same  principle  can  also  be  applied  in  stencilling  to  unsym 
metrical  patterns,  as  shown  in  fig.  20,  A,  where  the  shaded  portion  of  the  design 
represents  the  stencil  plate  used,  the  black  parts  being  cut  out. 

In  patterns  of  two  or  more  colours  a  separate  stencil  plate  is  required  for 
each  distinct  colour.  It  is  possible,  with  care,  to  obtain  a  two-  or  even  a  three- 
colour  pattern  from  one  plate  by  applying  the  particular  colours  to  certain  parts 
of  it,  but  it  is  a  risky  method,  and  one  seldom  resorted  to  in  practice,  separate 
plates  for  each  colour  being  almost  invariably  preferred.  In  an  elaborate 
pattern,  requiring  several  plates  for  its  realisation,  one  plate  may  be  schemed  to 
make  good  the  "ties"  of  another;  but,  as  a  rule,  the  most  artistic  results  are 
obtained  by  allowing  the  ties  to  be  seen,  and  by  utilising  them  for  the  twofold 
purpose  of  strengthening  the  plate  and  of  serving  as  an  essential  feature  of  the 
design. 

All  stencilled  patterns  ought  to  be  complete  as  stencilled  :  if  they  require 
any  subsequent  retouching  by  hand,  the  design  is  either  unsuited  to  the  process 
or  its  planning  is  defective. 

Unlike  other  methods  of  textile  decoration,  stencil  work  permits  of  the 
pattern  being  carried  out  in  almost  any  kind  of  colour.  For  heavy  woollen 
goods,  velvets,  jute,  and  buckram,  which  are  destined  to  serve  as  hangings, 
wall  coverings,  and  decorative  panels,  oil  colours  are  frequently  used,  brushed 
lightly  over  the  surface  of  the  material,  so  as  to  retain  its  "clothy  "  appearance 
as  much  as  possible.  For  cotton,  linen,  silk,  and  lighter  goods  generally,  either 
water-colours  or  the  ordinary  dyestuffs  may  be  employed,  according  to  the 
purposes  for  which   the  work  is  required  ;  the  former  in  special  cases,  and  the 
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latter  For  Buob  articles  as  tableoloths,  curtains,  bedspreads,  and  the  like   -all  of 


which  require  to  be  "  fast "  to  washing.     Work  executed  in  oil  or  water  i 
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is  finished  when  dry,  but   when  dyestutfs  are  made  use  of  the  goods  must,  of 
course,  go  through  the  usual  operations  necessary  to  their  proper  fixation. 

A  stencilled  pattern,  though  quite  different  in  character  from,  is  quite  equal 
in  its  way  to,  a  block  print.  It  possesses  similar  qualities  of  colour  and  breadth, 
and  is  subject  in  "all-over  "  patterns  embodying  long  unbroken  lines,  or  long 
Stretches  of  unbroken  colour,  to  the  same  misfitting  of  the  "repeats.''  What 
ever  beauty  some  people  may  claim  to  find  in  such  "misfits,"  a  practical 
stenciller  always  tries  his  utmost  to  avoid  them  by  arranging  bis  design  to 
repeat  at  the  "  ties."  It  is  not  always  possible  to  do  this,  however  ;  hence  their 
occasional  appearance  in  even  the  best  work.  On  the  whole,  the  most  successful 
patterns  for  stencilling  (and  also  for  block  printing)  are  those  in  which  no  tight- 
fitting  joints  are  necessary,  i.e.  patterns  made  up  of  detached  units — "  powdered  " 
patterns,  with  an  unbroken  space  of  background  surrounding  each  "repeat." 

Stencil  plates  cannot  be  manipulated  quite  so  quickly  as  blocks,  and,  in 
consequence,  for  the  commercial  production  of  large  quantities  of  printed  textiles, 
stencilling  is  not  cheaper  than  block  printing.  On  the  other  hand,  the  low  cost 
of  the  materials  and  the  rapidity  with  which  the  plates  can  be  "cut"  enable  it 
to  be  profitably  employed  in  the  execution  of  small  orders,  for  which  the  expense 
of  "  block  cutting "  alone  would  be  prohibitive,  as,  for  instance,  when,  as 
frequently  happens  in  high-class  house  furnishing,  a  small  quantity  only  of  a 
special  pattern  is  required  to  complete  a  scheme  of  decoration. 

The  making  and  using  of  Stencil  Plates. — As  above  noted,  •stencilling"  is 
not  strictly  speaking  a  printing  process.  Colour  is  applied  to  the  material  to  be 
decorated,  not  by  impression,  as  in  printing,  but  by  being  brushed  or  sprayed  ' 
through  the  interstices  of  a  pattern  cut  out  in  waterproof  paper  or  thin  sheet  metal. 
Stout  cartridge  paper  or  two-sheet  Bristol  board  is  usually  preferred  for 
stencil  plates.  Whichever  is  selected  must  be  first  of  all  thoroughly  saturated 
with  either  boiled  or  raw  linseed  oil.  When  it  has  absorbed  as  much  as  it  will 
hold  it  is  wiped  dry,  and  the  last  traces  of  superfluous  oil  removed  by  pressing 
it  for  some  time  between  two  sheets  of  similar  paper.  Freshly  prepared  in  this 
way,  cartridge  paper  is  tough,  supple,  easy  to  cut,  and  sufficiently  transparent  to 
permit  of  a  tracing  of  the  design  being  made  upon  it  directly  :  but  if  kept  for 
any  length  of  time  it  becomes  hard,  brittle,  and  opaque,  and  dark  in  colour. 

The  cutting  out  of  the  pattern  is  done  with  a  sharp-pointed  knife,  and  is  best 
accomplished  on  a  sheet  of  plate-glass,  the  hard,  polished  surface  of  which,  by 
offering  no  obstruction  to  the  passage  of  the  knife,  allows  it  to  cut  cleanly, 
smoothly,  and  regularly  through  the  paper,  and  ensures  not  only  more  accurate 
work  than  could  lie  obtained  on  a  wooden  table,  but  also  effectually  prevents  the 
raising  of  "burrs"  or  rough  back  edges  on  the  underside  of  the  stencil.  After 
cutting,  the  plate  is  made  impermeable  to  moisture  by  coating  it  on  both  sides 
with  a  waterproof  varnish.  A  solution  of  shellac,  or  the  tougher  resins,  in 
methylated  spirits  or  naphtha,  answers  this  purpose;  it  dries  quickly,  leaving 
a  bard,  durable  surface,  easy  to  clean,  and  not  readily  affected  by  the  colours. 

Stencil  plates  may  also  be  made  of  thin  sheet  copper  or  zinc,  but  they  are 
dearer  than  those  in  paper,  less  easy  to  cut  with  accuracy,  and,  in  any  but 
small  sizes,  more  difficult  to  handle  in  practice.  Whilst  they  are  superior  to 
paper  in  SO  far  as  durability  of  material  is  concerned,  their  thinness  has  the  dis- 
advantage of  rendering  them  more  liable  to  damage  in  the  course  of  working. 
The  slightest  blow  or  a  fall  is  quite  enough  to  cause  dints  or  creases  in  a  metal 
s,''l"',l  defects  which,  by  preventing  it  from  lying  Hat  on  the  work,  render  it 
temporarily  useless.  Moreover,  these  defects,  as  is  well  known,  are  difficult  to 
remedy,  some  experience  of  sheet-metal   work  being  necessary  to  Batten  out  a 

1 ^For  spraying,  ft  special  apparatus  is  made  by  The  Aerograph  Co.,  Ltd.,  of  Helborn  Viaduct, 
London.  The  How  of  colour  from  the  nozzle  is  under  perfect  control  and  can  be  regulated  at 
will  so  as  to  obtain  any  desired  degree  of  gradation. 
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locally  warped  or  orooood  [date  without  causing  it  to  spring  in  some  other  part 
Generally  speaking,  paper  Btenoils  are  the  best  for  all  ordinary  purposes.     Their 
initial  cost  is  very  low,  and  they  are  very  easy  to  duplicate  if  they  happen 
torn.     Another  great  advantage  they  possess  is  that,  owing  to  their  transparency, 
saoh  of  tlic  separate  colour  parts  of  a  multicolour  pattern,  together  with  the 

gauge   Or    "pitch*     marks,  can    be   traced   diivctly  00    to    the   stencil   plates,  thus 

obviating  any  mistakes  that  might  arise  in   transferring  separate  tracings  to 

separate   plates,  and    making   certain,  without    any    preliminary    trial,  that    everj 

colour  iii  the  design  will  "register"  perfectly. 

The  m: \d a*  operandi  of  Bteucilling  is  very  simple.     The  plate  is  laid   perfect]} 

Bat  on  the  material  to  be  treated,  and  suitably  thickened  colour  is  then  brushed 
through  its  perforations   with  a  hoi;  hair  brush.      I  in  lifting  the  plate  tin'  pattern 

appears  on  the  cloth  as  a  c..loured  silhouette,  corresponding  with  the  cutout 
parts  of  the  stencil.  Different  effects  may  he  got  according  as  the  colour  is 
brushed,  dabbed,  sponged,  or  sprayed  through  the  stencil,  and  still  others  may 
he  obtained  by  placing  different  colours  on  different  parts  of  the  stencil,  and 

then  blending  them  together  with  a  sweep  of  the  brush  In  this  way  each 
repeal  of  the  pattern  will  vary  in  tone  somewhat,  hut  will  still  retain  the  general 
appearance  of  the  others. 

In  stencilling  patterns  of  two  or  more  colours  the  same  procedure  as  that 
adopted  in  hand  hloek  printing  is  followed.  The  cloth  is  stencilled  throughout 
in  one  colour  first,  then  dried,  and  the  others  added  in  like  manner.  If  desired, 
it  is  obvious  that  every  repeat  may  he  coloured  differently,  and  this  variation 
is  frequently  made  use  of  in  stencilled  wall  hangings  and  papers  —  that  are 
executed  lor  special  schemes  of  house  -decoration  —  for  the  express  purpose  of 
getting   lighter  colours  in  dark   corners. 

No  definite  rule  can  be  laid  down  as  to  the  consistency  of  the  colour  nor  the 
amount  to  use.  but  it  should  he  thick  enough  not  to  "run,"  and  applied  in 
sufficient  quantity  to  cover  the  material  well  without  spreading  under  the 
uncut  or  "reserved"  portions  of  the  stencil. 

Stencilling  Machines. — Only  two  stencilling  machines  have  ever  been  used 
to  any  extent  in  calico  printing,  -one  known  in  its  final  form  as  Moiiteith's  Press, 
and  now  obsolete  :  the  other  a  modern  machine,  invented  a  few  years  ago  by 
S.   II.  Sharp  for  printing  metallic  powders,  etc. 

Monteith's  press  was  used  for  the  production  of  "bandanas,"  a  peculiar  kind 
of  handkerchief,  with  a  pattern  consisting  of  spots  and  other  simple  objects  in 
white  or  yellow  on  a  dy.d  ground,  generally  of  Turkey-red  or  of  Indigo.  Briefly 
described,  the  process  was  as  follows: — Several  pieces  of  cloth,  folded  to  the 
requisite  Bize.  were  tightly  compressed  in  a  modified  hydraulic  press  between 
two  leaden  sten.il  plates  pierced  with  identical  patterns,  and  arranged  so  thai 
their  perforations  lay  exactly  over  each  other;  a  liquid  discharging  agent — a 
solution  of  bleaching  powder  was  then  forced  through  the  whole  by  means 
of  a  hydraulic  pump,  and,  following  the  line  of  least  resistance  in  its  passage 
through  the  cloth,  it  only  destroyed  the  colour  in  those  portions  lying  im 
mediately  between  tie-  perforations  in  the  two  stencil  plates.  A  full  description 
of  Monteith's  press  may  be  found  in  Persoz's  Traitb  de  Vimpreesion  det  tissues, 
but  fig.  21  illustrates  the  principle  made  use  of.  The  dotted  lines  indicate  the 
direction  taken  by  the  discharging  agent  :  the  thin  horizontal  lines,  the  folds 
of  tie-  cloth  :  and  the  heavy  broken  lines  at  the  top  and  bottom  of  ties-  latter, 
a  section  of  the  two  identical  stencils,  showing  how  their  respective  perforations 
must  correspond. 

Work  done  by  this  process    was   chiefly    characterised  by  its  ooarseni 

execution  ;  and  although  it  imitated  native  Indian  "  bandanas  "  fairly  will,  it  was 
much  inferior  in  all  other  respects  to  the  work  of  contemporary  block  printers. 
Owing    to    the   fact    that    no   amount    of   pressure    could    entirely  prevent    the 
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discharging  agent  from  spreading  by  capillary  attraction  into  the  surrounding 
ground  colour,  it  was  impossible  to  employ  anything  but  spots  or  the  simplest 
clear  cut  masses  in  the  designs,  and  even  then  the  "raggedness"  of  their  edges 

was  always  more  or  less  in  evidence.  The  whole  process  was  exceedingly 
cumbersome,  and  its  only  resemblance  to  stencilling  lay  in  the  use  of  the  pierced 


lip  Stencil 


WBotiom  Stencil 
Fig.  21. — Illustrating  the  principle  of  Monteith's  press. 

leaden  plates — certainly  not  in  the  effects  produced,  which  resembled  poor  block 
prints  more  than  anything  else. 

The  continuous  stencilling  machine,  patented  by  S.  H.  Sharp  in  1894,  is 
entirely  free  from  the  defects  of  Monteith's  press,  and  is  applicable  to  a  much 
wider  range  of  designs,  including  stripes,  which  are  impracticable  in  ordinary 
stencilling,  on  account  of  the  difficulty  of  hitting  off  the  repeats  exactly.     Sharp's 


Fig.  22.— Section  of  Sharp's  stencilling  machine. 

machine  consists  essentially  of  the  following  parts,  geared  to  work  together  by 
power,  and  arranged  as  shown  in  figs.  22  and  23 : — 

A  is  an  endless  metal  stencil,  carried  by  the  plain  rollers  I,  I',  one  of  which 
(I')  is  adjustable;  B  an  iron  cylinder,  also  adjustable  ;  C  a  fixed  colour  box,  with 
a  slotted  opening  at  the  bottom  extending  the  full  width  of  the  machine,  and 
capable  of  being  opened  or  closed  by  the  vertical  slide  S,  for  the  purpose  of 
regulating  the  flow  of  colour;  D  the  "presser"-a  brass  or  steel  blade  carried 
in  brackets  on  the  machine  side,  and  caused  to  press  on  the  stencil  by  springs 
or  weighted  levers.     The  "presser"  serves  both  to  force  the  colour  through  the 
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bolee  in  the  stencil,  and  at  the  same  time  to  prevent  the  excess  from  being 
oarried  Forward.  E  is  an  endless  woollen  blanket  circulating  round  the  cylinder 
B  and  the  adjustable  roller  !•' ;  <;,  <;,  <J,  tension  rails  for  keeping  the  cloth  K 
tight  and  free  from  creases;  li.  II,  drawing  rollers,  covered  with  sandpaper, 
or  fine  pins,  for  carrying  forward  the  cloth,  after  printing,  to  the  drj  ing  chamber, 
where  it  is  suspended  on  rails  until  dry. 

The  ordinary  stencil  used  in  this  machine  is  simply  a  thin  sheet  of  steel  or 
brass,  brazed  at  the  ends  to  form  an  endless  band,  and  perforated  with  any 
desired  pattern  made  up  of  detached  ornamental  units;  but  for  continuous  stripe 

patterns  a  different  arrangement  is  necessary.  When  stripes  are  to  be  printed 
the  plain  rollers  I,  I'  are  replaced  liy  corrugated  ones  (X,  X',  fig.  '-■'')  made  np  by 
slipping  large  and  small  slotted  iron  discs  ou  a  tongued  spindle,  :md  tiL'hi' ninir 
them  up  by  means  of  a 

nut  on  the   end   of  the  ; 

latter.  Guide  rollers 
(V.  V,  fig.  23),  similarly 
constructed  and  of  the 
"  pitch,"  are  also 
added,  and,  instead  of  the 
stencil,  a  Beries  <if  end 
lev,  steel  bands  or  tapes 
are  employed,  varying  in 
width  according  to  the 
sort  of  stripe  required. 
The  corrugations  in  the 
rollers  must,  of  course, 
correspond  in  width  to 
the  width  of  the  tapes 
which  work  in  them, 
as  otherwise  the  stripes 
printed  would  vary  in 
thickness.  By  this  in- 
genious modification  of 
stencilling  it  is  possible 
to  print  stripes  showing 
absolutely  no  "  repeat." 
The  patterns  may  be 
varied  by  combining 
« ide  and  narrow  hands, 
the  corresponding  guide  and  bearing  rollers  being  "built  up  "  of  discs  of  various 
thicknesses.  In  fig.  23  the  colour-box  C  is  not  shown,  but  it  occupies  the  same 
position  as  in  fig.  22. 

The  operation  of  printing  is  carried  out  as  follows : — First  the  end  of  the 
cloth  (K)  is  inserted  between  the  stencil  (A)  and  the  bowl  (B);  colour  is  then 
allowed  to  run  on  to  the  top  of  the  stencil,  and  the  machine  is  set  in  motion  when 
stencil,  bowl  or  cylinder,  and  cloth  all  move  together  in  the  direction  ind 
by  the  arrows.  1  luring  this  movement  the  colour  is  carried  forward  against  the 
"presser"  (IM.  which  forces  it  through  the  pattern  on  to  the  clotb  beneath,  and 
at  the  same  time  scrapes  off  the  excess  from  the  plain  or  uncut  portions  of  the 
stencil,  leaving  it  quite  clean.      If  thie  torn-  were  allowed  to  remain   it 

would  spread  through  the  pattern  to  the  underside  of  the  stencil,  and,  at  the 
next  revolution  of  the  machine,  would  be  transferred  to  the  cloth  and  produce 
faulty  work.  As  the  cloth  emerges  from  beneath  the  stencil  it  i^  led  oxer  the 
"draw-rollers  "  (H,  II ),  which  continue  to  carry  it  forward  into  the  drying  chamber 
as  long  as  the  machine  is  in  motion.     The  drying  chamber  is 
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-Section  of  Sharp's  stencilling  machine. 
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or  below  the  machine,  and  con-  Mi-heated  brick  room,  furnished  near 

the  top  with  wooden  rails,  over  which  the  cloth  is  hung  in  long  loops,  so  that  its 
printed  side  never  comes  into  contact  with  anything  until  it  is  perfectly  dry. 

The  chief  use  to  which  this  machine  is  put  is  for  the  printing  of  metallic 
powders.  On  an  ordinary  printing  machine  metallic  powders  are  difficult  to 
work,  as  they  tend  to  till  up  the  engraving  of  the  rollers  and  frequent',  a 
rise  to  thin,  bare  impressions;  but  in  Sharp's  machine  neither  of  tl 
is  possible,  and  consequently  the  resulting  print  is  full  and  rich  in  colour,  and, 
after  drying  and  calendering,  exhibits  a  brilliant  metallic  pattern.  The  metal, 
being  mixed  with  an  oil-varnish,  adheres  tenaciously  to  the  cloth,  and  is  not 
only  East  to  washing,  but  also  remains  untarnished  for  a  very  long  time,  even 
when  exposed  to  the  action  of  town  air. 

(4)  PLATE  OR  FLAT-PRESS  PRINTING. 

Before  the  introduction  of  the  roller  printing  machine  the  onlv  means 
available  for  the  reproduction  on  textiles  of  the  most  delicate  line  and  stipple 
designs  was  by  printing  them  from  flat  copper  plates,  engraved  by  hand  with  a 
burin  or  steel  graver  in  the  ordinary  well-known  way. 

Originally  the  process  was  carried  out  exactly  as  for  the  printing  of  engraved 
pictures,  and,  according  to  Girardin,  was  first  practised  on  calico  in  1770  by  Bell, 
the  inventor  of  roller  printing.  The  plate,  engraved  with  the  pattern,  was 
entirely  coated  with  printer's  ink,  rubbed  well  into  the  engraving  with  a  soft 
pad  ;  the  excess  was  then  removed  from  its  plain  surface  by  first  wiping  several 
times  with  a  cloth,  and  finally  with  the  ball  of  the  hand  until  no  part  of  it 
except  the  engraved  lines  retained  the  slightest  trace  of  ink.  A  piece  of  cloth 
was  then  laid  over  it  and  the  two  together  passed  through  a  heaw  cylinder 
press,  the  pressure  of  the  steel  bowls  of  which  forced  the  cloth  into  the  engraving 
of  the  plate,  and  thus  caused  the  pattern  to  be  transferred  to  it.  The  process 
was  slow,  and,  from  its  nature,  it  is  obvious  that  only  small  articles — such  as 
handkerchiefs — could  be  printed,  as  "repeats''  were  impossible  to  fit,  and  long 
lengths  of  cloth  were  impracticable  to  handle. 

In  the  "flat-press"'  machine,  which  is  constructed  on  similar  lines  to  the 
modern  lithographic  machine,  the  latter  defect  is  overcome,  but  the  difficulty  of 
the  "  repeats  "  is  still  such  that  continuous  designs  are  never  attempted,  and 
consequently  the  flat-press  is  restricted  to  the  printing  of  patterns  that  are  either 
made  up  of  detached  objects  or  sprays,  or  that  are  complete  in  themselves 
without  repeats,  as  for  instance  tablecovers,  panels,  or  handkerchiefs.  Practical 
difficulties  also  prevent  the  flat-press  from  being  used  for  more  than  one  colour. 
though  it  is  possible  that  if  the  cloth  were  backed  with  a  stout,  waxed  paper 
Buppori  t"  prevent  it  stretching,  it  might  be  printed  in  several  colours,  in  the 
same  way  that  posters  are  printed  on  Prebay's  continuous  lithographic  machine. 

In  the  flat-press  machine  the  engraved  copper  or  steel  plate  is  mounted  on  a 
heavy  iron  carnage,  which  moves  to  and  fro  in  such  a  way  that  the  plate,  when 
inked,  passes  under  and  in  contact  with  a  heavy  woollen-covered  iron  cylinder, 
between  which  and  the  plate  the  cloth  to  be  printed  passes.  As  the  carriage  moves 
forward  the  cylinder  revolves  and  presses  the  cloth  into  the  engraved  pattern  on 
the  plate,  thus  making  the  desired  impression.  On  leaving  the  cylinder,  and 
whilst  still  moving  forward,  the  whole  plate  is  re-inked  automatically,  the  excess 
of  ink  being  then  removed  from  its  surface  by  a  steel  "doctor"  or  blade,  which 
is  arranged  to  bear  upon  it  daring  the  return  journey  of  the  carriage  to  the 
back  of  the  machine.  Daring  this  return  journey  the  plate  re-passes  under  the 
cylinder,  but  out  of  contact  with  it.  On  regaining  its  original  position  a  system 
of  cams  0  mies  into  play,  and  raises  it  sufficiently  to  make  contact  again  with  the 
cylinder  at  its  second  forward  movement,  and  so  print  a  second  length  of  cloth. 
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In  this  wav  the  machine  works  continuously,  printing  the  olotfa  in  an  inter 
mitteut  manner.     As  the  cylinder  remains  stationary,  except   when   in  actual 

< tad   with  tlif  travelling  plate,  it   allows   of   the  second  impression  being 

commenced  where  the  first  leaves  off;  but  us  the  exact  junotion  of  the  repeats 
oannot  be  relied  upon  in  delicate  patterns,  and  as  coarser  patterns  are  better 
add  more  cheaply  executed  by  blocs;  printing,  the  flat-press  is  still  only  made 
use  of  for  those  finely  engraved  "powdered"  and  bordered  patterns  whiob  at 
the  time  of  its  invention  it  was  impossible  to  execute  by  any  other  means. 

At  the  present  time  "flat-press"  printing  is  practically  obsolete  in  moat 
countries,  except  for,  perhaps,  a  few  fancy  articles  on  satin,  for  which  there  is  an 
onal  Blight-  very  slight — demand.  In  Switzerland,  however,  it  is  still  used 
to  Borne  extent  for  the  production  of  a  special  style  of  handkerchief  with  a  finely 
engraved  border  and  a  floral  centre  the  latter  being  tilled  in  by  block  printing 
after  the  border  has  been  printed  on  the  flat-press. 

(5)  MACHINE,  ROLLER,  OR  CYLINDER  PRINTING. 

"Machine  printing"  is  the  name  generally  applied  to  the  process  of  printing 
from  engraved  copper  rollers,  as  distinguished  from  hand  block  printing,  perrotine 
printing,  surface  printing,  and  stencilling.  It  is  at  once  the  most  important,  most 
productive,  and  most  comprehensive  of  all  the  various  methods  of  ornamenting 

textiles  ;  and  by  its  means  almost  any  style  of  design  on  almost  any  fabric  can 
be  rapidly  reproduced  in  from  one  to  sixteen  colours  at  a  single  printing. 
Compared  with  stencilling,  hand  block,  and  perrotine  printing,  the  output  from  a 

cylinder  machine  is  enormous,  under  favourable  conditions  as  much  as  IS, ()()() 
yards  of  cloth  being  printed  in  one  colour,  or  8000  to  9000  yards  in  twelve 
colours,  per  working  day.  Moreover,  the  technical  excellence  of  the  work  so 
obtained  is  not  in  any  way  sacrificed  to  the  high  rate  of  production. 

The  Roller  Printing  Machine. 

The  invention  of  roller  printing  is  generally  attributed  to  Bell,  a  Scotchman, 
who  patented  it  in  1783,  and  who  first  employed  it  with  practical  success  at  I  lie 
works  of  Livesey,  HargreavesA  Co.,  near  Preston,  in  1785. 

It  is  an  open  question,  however,  as  to  whether  or  not  he  was  the  actual 
originator  of  tin-  idea,  for  O'Neill  quotes  two  previous  patents  which  seem  to 
prove  that  a  considerable  amount  of  work  had  been  done  on  similar  lines  at  a 
much  earlier  date.  In  174.3  Keen  and  Piatt  patented  a  three  colour  machine 
with  a  separate  pressure  bowl  to  each  roller;  and  in  1772  Aitkin  patented  a 
single  colour  machine  in  which  three  bowls  or  rollers  of  sycamore  worked  one 
above  the  other,  in  slots  in  the  sides  of  the  oaken  framework.  The  top  and 
bottom  bowls  were  smooth,  whilst  the  middle  one  was  engraved  to  a  depth  of 
J-inch  ;  the  cloth  passed  between  the  top  and  middle  bowls,  and    was   printed  by 

the  latter,   which   received   its  supply  of   colour    from   the   botfa I   working 

presumably  in  a  colour  box  beneath.  No  mention  is  made  in  either  patent  of 
copper  rollers,  of  "doctors,"  or  of  the  method  of  applying  pressure  to  the  several 

bowls,  so  that  it  is  impossible  to  say  with  any  certainty  what  these  early 
machines  really  were,  or  whether  they  embodied  the  principles  upon  which  I'.cll 
subsequently  worked  in  perfect iii'_'  his  own  invention.  From  the  depth  ot  the 
engraving  ("'-inch)  mentioned  in  Aitkin's  patent,  it  is  fairly  safe  to  assume  that 
his  machine  was  intended  for  cylindrical   block   or   "surface  "  printing,  and    it    is 

very  probable,  too,  that  Keen  and    Piatt's   patent    related   to  the  SS pi 

for  if  an  important  innovation,  such  as  the  continuous  printing  of  calico  from 
the  incised  lines  of  a  pattern  cut  on  a  metal  roller,  had  been  introduced  by  either 

patentee,    it     would    have    attracted     too    much    contemporary    attention    to    hue 
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passed  unrecorded.  In  the  absence  of  positive  proof  to  the  contrary,  then,  Bell's 
claim  to  priority  in  the  invention  of  continuous  printing  from  engraved  copper 
rollers  cannot  well  be  disallowed.  At  any  rate,  whatever  uncertainty  may  exist 
as  to  the  true  origin  of  the  process,  it  is  beyond  all  doubt  that  to  Bell,  and  to 
Bell  alone,  belongs  the  credit  of  having  been  the  first  to  make  a  practical 
success  of  it. 

In  its  simplest  form  a  modern  printing  machine  consists  of  the  following 
parts,  arranged  as  shown  in  the  two  diagrammatic  sections,  figs.  24  and  25  : — 
(A)  is  a  hollow  copper  roller,,  engraved  with  the  pattern  and  carried  by  a  steel 

shaft  or  mandril  (B),  which  works  in 
bearings  on  the  machine  side.  It  (the 
roller  A)  revolves  in  contact  with  a 
cast-iron  cylinder  or  pressure  bowl  C, 
above,  and  with  a  roller  or  brush  (D) — 
the  "  furnisher  " — below,  the  furnisher 
(D)  being  partly  immersed  in  colour 
contained  by  a  box  (E)  situated  be- 
neath it.  A  sharp-edged  metal  blade 
(F),  known  as  the  "cleaning  doctor," 
rests  upon  and  behind  the  engraved 
roller,  about  midway  between  its  points 
of  contact  with  the  bowl  (C)  and  the 
furnisher  (D),  and  serves  to  scrape 
the  superfluous  colour  from  the  smooth 
parts  of  the  roller,  leaving  it  only  in 
the  lines  of  the  engraving. 

At  the  opposite  side  of  the  roller  a 
second  or  "  lint "  doctor  (G)  is  fre- 
quently placed  to  catch  the  loose  fila- 
ments and  nap  which  detach  them- 
selves from  the  cloth  and  stick  upon 
the  moist  surface  of  the  roller.  In 
larger  machines  which  print  several 
colours  at  a  time  the  "  lint "  doctor 
further  performs  the  useful  function 
of  clearing  the  surface  of  the  roller 
from  the  colour  that  it  picks  up  from 
those  parts  of  the  cloth  that  have  al- 
ready been  printed  by  other  rollers  in 
the  pattern.  It  is  easily  seen  that  if 
these  filaments  of  cotton  or  the  colours 
from  other  rollers  were  allowed  to  go 
forward  into  the  colour  box,  the  colour  therein  would  either  become  unworkable 
or  would  be  altered  in  shade,  as  the  case  might  be.  In  order  to  impart  to 
the  cylinder  (C)  the  elasticity  that  is  necessary  to  obtain  a  full  impression  of 
the  pattern,  it  is  wrapped  with  several  thicknesses  of  a  special  fabric  known 
as  "lapping''  (H):  an  endless  woollen  blanket  (I)  also  circulates  round  the 
pressure  bowl,  giving  additional  sprim:  to  the  surface  against  which  the  engraved 
roller  works.  The  'back  grey"  (O)  is  simply  interposed  between  the  blanket 
and  the  cloth  to  be  printed  (K  >,  for  the  purpose  of  preventing  the  former  from 
being  soiled  by  the  colour  which  penetrates  through  the  latter. 

The  whole  machine  is  worked  by  one  large  cogwheel  (Z)  in  fig.  25,  which 
gears  into  a  small  pinion  (Y)  on  the  end  of  the  mandril  (B),  and  is  driven  from 
a  st.aui  engine,  electric  motor,  or  the  main  driving-shaft  of  the  "machine  room." 
On  the  other  end  of  the  mandril  another  pinion  is  fixed  gearing  into  a  similar 


FlG.  24. — Diagrammatic  section  of  a  single- 
colour  roller  machine. 
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one  (X)  on  the  Bpindle  of  the  "furnisher,"  whioh,  therefore,  works  in  the 
opposite  direction  to  the  roller.  When  a  brush  furnisher  is  used  it  is  frequent!] 
made  to  work  in  the  same  direction  as  the  roller  bj  means  of  a  small  apur  wheel 
interposed  bel  ween  the  I  wo  pinions. 

The  pressure  cylinder  (C)  is  nol  direcl  l>  coupled  to  the  drive  of  the  machine, 

but  is  tur I  simply  by  the  friction  caused  l>y  its  pressure  upon  the  revolving 

printing  roller  (A).     This  pressure  is  usually  obtained,  in  a  single-colour  machine, 

from  a  system  of  weighted  o pound  levers,  at  the  end  of  which  the  cylinder  is 

mounted  in  adjustable  bearings,  carried  in  massive  slotted  heads,  and  capable  of 
being  raised  or  lowered,  independently  of  the  levers,  by  means  of  screws.  In  this 
way  dead  weight  pressure  is  avoided,  and  some  allowance  made  for  inequalities 
such   as  occur  when  different   sorts  of  cloth  are  printed  at   the  same  time,  or 
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FlG.  25. — Diagrammatic  section  of  a  single-colour  roller  machine.     (Doctors  not  shown. ) 

when  a  seam  at  a  piece-end  passes  through  the  machine.  In  some  pat  terns  of 
single-colour  machines  the  reverse  arrangement  is  adopted,  ami  instead  of  the 
cylinder  being  pressed  against  the  printing  roller,  the  printing  roller  is  pressed 

against  the  cylinder  by  means   of   Screws   and  weighted   compound    levers,  which 

aet  through  the  sliding  bearingB  in  which  it  is  mounted  (see  Plate  [.).     Where 

this  system  is  employed  it  is  obvious  thai  the  engraved  roller  and  its  accessories 
the  "doctors,"  furnisher,  and  colour  boi      must  all  move  together,  and  to  this 
end  the  latter  are  mounted  on  or  carried   by  a   plate   fixed   to  each   of   the   roller 
bearings,  and,  in  consequence,  moving  along  with  them. 

In  operation  the  action  of   the  machine    is   as   follows: — The   engraved    roller 

(A  i.  during  its  revolution  in  the  direct  ion  of  the  arrow  (6g.  -I  I,  first  of  all  receives 

a  copious  charge  of  colour  from    the  "  furnish,  r  "  (D)j   the  excess  is  then  scraped 

off  its  surface  by  the  "doctor"  (F),  and  what  colour  remains  in  the  lines  ,,f  the 
engraved  pattern  is  then  transferred  to  the  cloth  (K)  to  be  printed,  which,  along 
with  the  blanket  (h  and  the  --back  grey"  (0),  passes  continuously  through  the 
machine  between  the  cylinder  (C)  and  the  roller  (A),  and  is  pressed  into  and 
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absorbs  the  colour  from  the  engraved  lines  of  the  latter.  Continuing  its 
revolution,  the  roller  passes  under  the  "lint  doctor"  (G),  which  clean  it  of  nap, 
etc.,  and  the  same  cycle  of  operations  is  then  repeated  again  and  again  without 
intermission  until  the  whole  batch  of  cloth  is  printed.  After  printing,  the  goods 
pass  directly  over  steam  heated  drying  cylinders  or  "cans,"  or  through  a  hot 
air  drying  apparatus,  or,  what  amounts  to  the  same  thing,  between  a  series  of 
st. ■am -heated  iron  chests  enclosed  in  a  brick  or  wooden  chamber.  When 
thoroughly  dry,  they  are  ready  to  undergo  any  subsequent  operations  that  may 
be  necessary  to  the  fixation  or  development  of  their  colours. 

The  construction  of  machines  that  are  intended  to  print  several  colours 
simultaneously  is,  of  course,  more  complex  than  that  of  a  single-colour  machine, 
but  such  machines  may  be  considered  as  combinations  of  two  or  more  single-colour 

machines,  from  which  they  differ  in 
detail  rather  than  in  principle.  A 
separate  roller  is  required  for  each 
distinct  colour  in  the  design,  so  that 
a  six-colour  machine,  therefore,  has 
six  rollers,  each  provided  with  its  own 
colour  box,  furnisher,  and  doctors. 
These  rollers  are  arranged,  as  shown 
in  fig.  26,  round  a  central  pressure 
bowl  or  cylinder  common  to  all,  and 
are  driven  by  a  single  large  cog-wheel 
—  the  "crown-wheel" — situated  at 
the  side  of  the  machine,  and  itself 
driven  by  any  suitable  means. 

The  lapping,  blanket,  back  greys, 
and  cloth  are  all  disposed   and  pass 
through  the  machine  in  exactly  the 
same  way  as  for  single-colour  printing. 
Each  roller  of  a  multicolour  pattern 
is   engraved    with   a  portion   of   the 
design  corresponding  to  one  particu- 
lar colour ;   and  for  the  purpose  of 
enabling  the  printer  to  fit  these  separ- 
The  dotted  circles  represent  the  large  "  crown "-    ate   designs   in   exactly   their    proper 
wheel  and  the  six  "  box  "-wheels  by  which    places  on  the  cloth  (and  to  keep  them 
the  rollers  are  driven.     At  A  is  shown  the    j,,   «  register  "  once   they  are    fitted), 
arrangement  lor  driving  the  back  furnishers  ,        ,,  ,  ,  •      j         • 

in  the  same  direction  as  the  rollers.  each  roller  works  m  combined  spring 

and  lever  adjustable  bearings,  which 
allow  of  it  being  moved  whilst  the  machine  is  in  motion,  either  (a)  from  side 
to  side  horizontally,  or  (/>)  up  and  down  at  cither  end  in  a  direction  tangential 
to  the  central  cylinder.  This  latter  movement  is  only  applicable  within  com- 
paratively narrow  limits  i  and  although  it  may  sometimes  be  employed  to 
raise  or  lower  the  rollers  equally  at  both  ends,  its  chief  use  is  to  preserve 
their  parallelism  to  each  other;  for  it  is  obvious  that  if  they  were  moved  too 
much  in  this  way,  their  pressure  against  the  cylinder  would  be  appreciably 
diminished,  with  the  result  that  an  imperfect,  or  at  least  uneven,  impression 
would  be  obtained.  If,  when  all  the  rollers  are  perfectly  parallel,  any  one 
of  them  happens  to  print  its  part  of  the  pattern  above  or  below  its  proper 
place  across  the  full  width  of  the  cloth,  it  is  adjusted,  not  by  being  raised  or 
lowered  bodily  in  its  bearings,  but  by  having  the  speed  at  which  it  revolves 
momentarily  increased  or  reduced  as  the  case  may  require — an  effect  which 
is  equivalent  to  raising  or  lowering  the  roller  without  the  disadvantage  of 
altering  its    pressure    against  the   cylinder.     This  elegant  and  essential  rotary 


Fig.  26. — Diagrammatic  section  of  a  six-colour 
roller  machine. 
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adjustment  is  accomplished  by  means  of  ingeniously  contrived  differentia] 
pinions  known  as  "box-wheels"  oneofwhiob  is  fixed  on  the  mandrel  of  each 
roller,  and  nol  only  Berves  to  gear  i(  with  the  main  driving  wheel  of  the  machine, 
but  at  the  same  time  permits  of  its  speed  being  regulated,  us  Btated,  indepen 
dently  of  the  driving  w  heel,  and  h  ithout  interfering  in  any  way  with  the  speed  of 
the  other  rollers.  The  Following  account  will  convey  an  idea  of  its  construction 
and  mode  of  action.  It  consists  of  two  main  parts:  (1)  the  outer  shell  (a, a) 
carrying  the  cogs  (which,  of  course,  go  all  round,  in  this  case  and  in  the  driving 
wheel,  a  Few  only  being  Bhown  here)  and  the  two  projecting  lugs  (.'/,.-/):  and 
(2)  tho  inner  movable  disc  (b)  (shown  in  section  fig.  27a),  provided  with  a 
hollow  axle  or  sleeve  (c),  Blotted  endwise  as  at/,/,  and  with  the  connecting  pieoe 
(</)  through  which  tin.'  adjusting  -screw  (c)  passes.  The  shell  ('(,")  is  usually 
about  10  inches  in  diameter,  and  :i  inches  broad  across  the  cogs;  one  side  of  it 
is  hollowed  out  for  the  reception  of  the  disc  (6),  which  should  tit  into  it  as  tightly 
B8  is  consistent  with  its  freedom  of  movement  when  turned  by  the  screw  (i  ). 
The  sleeve  and  connecting  piece  of  the  disc  (//)  project  through  a  suitably-shaped 
opening  out  through  the  centre,  and  between  the  two  lugs  (</,</)  of  the  outer 
shell.  A  large-headed  screw  (N)  passes  through  and  slides  freely  in  the  slut 
(h)  of  the  outer  shell,  and  is  screwed  into  the  disc  ('<)  just  sufficiently  tightly  to 
hold  these  two  parts  of  the  box-wheel  closely  together  without  impeding  the 
movement  of  the  latter.  In  use  the  "box-wheel,"  after  being  pushed  on  the 
mandrel  as  far  as  it  will  go,  is  firmly  secured  to  it  by  driving  a  cotter  through 
the  slots  (/,/)  of  the  sleeve,  and  through  a  corresponding  cotter  hole  in  the 
mandrel  itself.  On  screwing  up  the  roller  into  contact  with  the  cylinder,  the  cog8 
of  the  "box-wheel  "  gear  with  those  of  the  " crown-wheel,"  i.e.  the  driving  wheel. 
When  thus  in  gear  the  box-wheel  as  a  whole  can  only  revolve  when  the  crown 
wheel  is  revolving  ;  but,  by  means  of  the  screw  (e),  its  inner  due,  and  conse- 
quently the  roller  and  mandrel,  to  which  this  disc  is  directly  keyed,  may  be 
turned  round  ipiite  independently  of  either  its  outer  shell  or  of  the  driving-wheel 
of  the  machine.  The  effect  of  turning  the  screw  (<■)  is  to  cause  it  to  press  against 
one  or  other  of  the  two  lugs  (■/,■/),  between  which  it  is  confined,  and  in  so  doine 
to  move  round  the  inner  disc  by  forcing  its  connecting-piece  (</)  towards  the 
opposite  lug.  For  example,  if,  whilst  the  machine  is  running,  and  the  roll. 
revolving  in  the  direction  of  the  arrow  in  fig.  27,  the  screw  be  turned  towards 
the  circumference  of  the  box-wheel,  it  is  evident  that  the  corresponding  roller 
will  be  turned  in  a  direction  contrary  to  its  revolution,  that  its  speed  will  be 
reduced  thereby,  and  that  in  consequence  its  position  in  relation  to  the  other 
rollers  will  be  altered,  and  that  its  impression  will  appear  lower  down  on  tie 
cloth  as  it  emerges  from  the  machine  in  front  of  the  printer.  If  turned  in  the 
opposite  direction,  the  speed  of  the  roller  is  momentarily  increased,  and  its  im- 
pression is  raised  accordingly.  The  increase  or  decrease  in  the  speed  of  the 
roller  only  lasts  during  the  time  that  the  actual  turning  movement  of  the  screw 
(e)  is  in  progress:  after  that,  it  immediately  returns  to  its  original  speed,  but  its 
altered  position  is  permanent,  or  at  least  as  permanent  as  the  slight  unavoidable 
irregularities  in  the  working  of  the  machine  will  allow.  In  this  way  the  impres 
sion  made  on  the  cloth,  by  any  roller  of  a  multicolour  pattern,  may  be  raised  or 
lowered  about  two  inches,  whilst  the  machine  is  either  in  motion  or  stationary, 
and  without  affecting  in  the  slightest  degree  the  relative  positions  of  the  other 
impressions    to   each   other.     When    tie-   ordinary   type  of   box-wheel,  a-  here 

described,  is   employed,   it    will    be   seen    that    the   rollers   must    be    pla 1    in    the 

machine  within  approximately  two  inches  or  less   of  their   correct    positions:   but 

later  improvements  render  this  precaution  unnecessary,  as  the    most    r nt    bos 

wheels  allow  of  their  inner  discs  (to  which  the  rollers  are  attached)   being  tor I 

completely  round  whilst  their  outer  shells  are  still   in   gear  with   the  driving- or 
"crown-wheel  "  of  the  machine. 
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The  facilities  for  horizontal,  vertical,  and  rotary  adjustments  afforded  by  the 
bearings  and    box-wheels    give   the  machine  primer  complete  control  over  the 


movements  of  his  rollers,  and  enable  him  to  fit  together  the  various  component 
parts  of  even  the  most  delicate  and  intricate  designs  with  an  ease,  accuracy,  and 
despatch  impossible  of  attainment  in  any  other  pr 
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[Plate  II. 


[  To  face  p.  55. 
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[Plate  III. 


Fourteen-colour  Printing  Machine. 
Tlie  twelve-colour  machine  described  on  p.  55  is  of  similar  construction  to  the  above  machine. 


(To  face  p.  55. 
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Apart  from  the  extra  attention  demanded  by  the  increased  number  of  ro 
ami  their  accessories,  the  working  of  a  multicolour  printing  machine  is  in  all 
respeots  similar  to  that  of  a  single  colour  machine.  The  cloth  enters  From  behind 
in  just  the  same  way,  and,  in  passing  between  the  rollers  and  the  cylinder, 
receives  Erom  each  roller  in  turn  a  coloured  impression  of  the  particular  pari  of 
the  design  engraved  upon  it.  bo  thai  as  it  leaves  the  machine  it   is  found  to  be 

folly  printed  in  as  many  Colours  as  there  are  rollers. 

In    Plate    II.   a   sectional   Bketoh   of  a  six-colour  machine   is  shown   with 

Mather  and    Piatt's   hot  air  (Irvine   arrangement;   and    in   Plate  111.  an  elevation 
of   a  twelve-colour   machine,    which    shows   in    a    clear    manner    the   disposition 
of  the  various  rollers  and  the  way  in  which  the  traverse  motion  of  the  "dootoi 
is  obtained. 

The  fitting  of  the  rollers  in  their  proper  places  is  but  one  part  of  the  printer's 
work  ;  in  addition  he  has  to  see  that  the  colour  boxes  arc  kept  well  supplied  with 
clean  colour,  the  "back  greys"  and  cloth  free  from  creases,  and  that  the 
"doctors,"  lapping,  blanket,  and  drying  arrangements  are  in  the  condition  best 
suited  to  the  class  of  work  in  hand. 

"Doctors." — The  management  of  these  apparently  simple  blades  of  metal 
makes,  perhaps,  greater  demand  upon  the  skill  of  the  printer  than  any  other 
branch  of  his  work.  As  previously  mentioned,  there  are  two  kinds  of  doctors — 
the   "cleaning  doctor"  and  the   "lint  doctor.''      The   use  of   the   former  is 

absolutely  essential  in  every  case,  but  the  latter  may  be   dispensed    with   or   not, 

at  the  discretion  of  the  printer, 

•■Cleaning  Doctor"  blades  are  made  of  the  best  quality  of  medium  tempered 
steel.  They  vary  in  width  from  2-3  inches,  in  thickness  from  ..'..  to  ,',.,  of  an 
inch,  and  iii  length  according  to  the  length  of  the  roller,  being  usually  some  2 
inches  longer.  Their  top  or  working  edges — i.e.  those  which  rest  on  the  roller — 
are  tiled  to  a  suitable  bevel,  and  then  sharpened  by  hand  with  an  oil-stone  to  a 
razor  like  keenness;  their  bottom  edges  are  firmly  clamped  between  two 
"-heaths"  of  brass  (or  one  of  brass  and  one  of  iron),  tightly  screwed  together, 
and  furnished  at  each  end  with  (o)  a  supporting  pivot,  which  rests  in  a  bracket 
attached  to  the  bearing  of  the  roller,  and  (6)  a  projecting  lever,  which,  by  means 
of  weights  or  screws,  serves  to  press  the  blade  on  the  roller.  The  shapes,  sizes, 
and  construction  of  these  levers  vary  according  to  the  place  occupied  in  the 
machine  by  their  respective  rollers  — some  being  simple,  some'  compound— but 
their  general  action  will  be  sen  by  reference  to  Plate  I.  and  to  tig.  24,  S,  S. 

In  order  to  prevent  the  unequal  wearing  of  their  edges,  which  would  occur 
if  they  were  allowed  to  rest  continuously  in  one  position  on  the  roller,  cleaning 
doctors  are  given  a  slight  to  and  fro  movement  in  a  direction  parallel  to  the 
axis  of  the  roller.  This  movement  is  .fleeted  by  the  "traverse  motion,"  which 
consists  of  a  connecting-rod  attached  at  one  of  its  ends  to  a  pin  on  the  doctor 
sheaths,  and  at  the  other  to  a  small  crank  or  eccentric  situated  at  the  side  of 
the  machine  and  worked  by  bevel  gearing.  In  large  machines  of  modern  make 
the  connecting-rod  is  coupled  to  an  oscillating  lever,  one  end  of  which  works  in 
an  undulating  channel  cut  in  the  circumference  of  a  solid  iron  disc  fixed  on  the 
axle  of  the  pressure  cylinder  and  revolving  with  it  (see  Plate  111).  When  this 
latter  arrangement  is  adopted,  the  disc  is  frequently  made  to  slide  backwards 

and    forwards   on    its  axle — a  device  which,  b\   constantly  Varying    the    "throw  " 

of  the  "doctor,"  adds  to  its  efficiency,  especially  in  the  printing  <>f  broad  b< 
where  the  width  of  the  engraved  pattern  is  greater  than  the  amplitude  of  the 

"  doctor's  "  to-and-fro  motion. 

"Lint"  or  "Composition  Doctors"  only  differ  from  the  above  in  that  their 
blades  arc  made  of  brass  or  some  similar  alloy,  and   that    they  have  no  tl 
motion.     Formerly,  in  cases  where  a  colour  was  affected   by  the  si 
of  iron,  or  where"  it  exercised  a  solvent  action  on  steel,  a  "  lint  doctor "  was 
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frequently  used  in  place  of  and  as  a  "cleaning  doctor."  At  the  present  time 
it  is  rarely  or  never  used  in  this  connection,  partly  on  account  of  its  unsuit- 
ability  for  the  purpose — its  edge  being  too  soft,  and  requiring  to  be  sharpened 
up  too  often— but  main] j  because  the  defects  which  necessitated  its  being  put 
to  such  a  use  have  been  remedied  by  modifying  the  composition  of  the  printing 
colours. 

The  sharpening  or  "getting  up"  of  the  "cleaning  doctor "  edge  is  possibly 
the  most  difficult  and  most  important  part  of  the  machine  printer's  work  ;  for 
though  an  apparently  simple  operation,  it  demands  for  its  proper  performance 
an  amount  of  skill  only  to  be  acquired  by  long  practice,  and  an  unerring  judg- 
ment as  to  the  kind  of  edge  required  for  different  classes  of  engraving.  No 
definite  rule  can  be  laid  down  for  the  production  of  the  "edge"  best  suited  to 
a  given  style  of  work,  for  its  quality  depends  not  only  upon  the  weight  and  scale 
of  the  engraving,  but  also  upon  the  thickness  and  hardness  of  the  doctor  blade, 
the  angle  at  which  it  rests  upon  the  roller,  the  pressure  applied  to  it,  and  upon 
both  the  viscosity  and  tenacity  of  the  printing  colour  which  it  has  to  clean  off. 
Moreover,  different  printers  accord  different  treatment  to  their  doctors,  for  even 
the  same  class  of  work,  each  man  preferring  to  adopt  that  method  which  his 
individual  experience  has  proved  to  yield,  in  his  hands,  the  best  results. 
Generally  speaking,  the  edge  of  a  well  "got  up"  cleaning  doctor  is  perfectly 
straight,  absolutely  smooth  throughout  its  entire  length,  bevelled  to  a  rather 
obtuse  angle,  and  as  sharp  as  a  razor ;  any  roughness,  unevenness,  or  the 
slightest  snip  in  the  "edge"  is  sufficient  to  allow  colour  to  escape  under  it,  with 
the  result  that  the  finished  print  exhibits  serious  defects  in  the  form  of  streaks 
or  cloudy  patches  of  colour.  Another  point  which  exerts  considerable  influence 
upon  the  efficient  working  of  the  doctor,  and  also  upon  the  durability  of  its 
edge,  is  the  angle  at  which  it  rests  upon  the  roller  ;  but  this,  in  common  with 
its  sharpening,  is  a  matter  which  only  a  practical  printer  can  decide,  and,  in 
fact,  the  whole  manipulation  of  the  cleaning  doctor  is  so  entirely  a  question  of 
experience  and  practice  that  no  amount  of  description  could  possibly  convey  an 
adequate  idea  of  how  it  varies  according  to  circumstances. 

As  regards  the  "  getting  up  "  of  the  lint  doctor  little  need  be  said  ;  it  merely 
requires  to  be  sharp  enough  to  catch  the  lint  and  the  colour  that  the  cloth 
deposits  on  the  roller.  Tt  may  be  noted,  however,  that  a  lint  doctor  ought  to 
press  less  sharply  on  the  roller  than  a  cleaning  doctor,  i.e.  it  should  occupy  a 
position  approaching  the  tangential  rather  than  the  radial.  The  reason  for  this 
is,  that  as  the  roller  works  towards  (or  against)  the  edge  of  the  lint  doctor,  the 
latter,  if  set  at  too  sharp  an  angle,  is  liable  to  dip  into  and  tear  up  the 
engraving — an  accident  which  entirely  spoils  the  roller  for  the  time  being,  and  in 
many  cases  entails  the  "turning  off"  of  the  pattern,  and  the  re-engraving  of  a 
quite  new  roller. 

"Lapping." — The  lapping  used  for  covering  the  pressure  bowls  of  printing 
machines  is  a  special  fabric,  with  a  linen  warp  and  worsted  weft.  It  is  made 
in  various  weights,  to  fit  it  for  different  styles  of  work,  and  upon  its  quality, 
both  as  regards  materials  and  weaving,  depends  its  power  of  resisting  the 
enormous  pressure  and  the  grinding  action  to  which  it  is  subjected  during  the 
printing  operation.  For  most  purposes  eight  to  twelve  thicknesses  of  lapping 
are  wound  round  the  cylinder  or  pressure  bowl,  the  utmost  care  being  taken  to 
see  that  every  thickness  lies  perfectly  evenly  and  is  absolutely  free  from  creases. 
If  the  lapping  is  in  several  pieces,  the  ends  of  each  must  be'frayed  to  a  fringe 
about  2  inches  in  length,  and  carefully  straightened  out  quite  flat  so  as  to  avoid 
caving  a  ridge  when  the  other  pieces  are  wound  over  them.  The  slightest 
crease  or  any  inequality  whatever  in  the  lapping  is  sufficient  to  spoil  hundreds 
of  pieces  unless  it  is  discovered  at  once — not  always  an  easy  matter,  as  many 
colours  do  not  show  up  until  they  are  dyed  or  steamed,  or  otherwise  developed 
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after  printing,  It  is  of  paramount  importance,  therefore,  that  the  lapping 
should  be  properly  put  on  at  the  outoet  ;  and  not  only  so,  but  that  it  should  be 
examined  from  time1  to  time  to  see  that  it  is  in  good  working  condition.  The 
skill  of  a  printer  is  displayed  as  much,  perhaps,  in  the  management  of  his 
" lapping "  as  in  the  sharpening  and  manipulation  of  his  "doctors.''  [f  put  on 
too  loosely  it  very  soon  slips,  and  if  not  re  wound  at  onoe,  breaks  across  its 

whole  width,  and  heroines  utterly  useless  for  its  special   purpose.      After  working 

for  >"iiie  little  time  new  lapping  stretches  to  sucb  an  extent  as  to  require  re 
winding;   and  all  lapping  whatsoever  requires  changing   at  varying  intei 

according  to  its  condition.  The  longer  it  is  worked,  the  harder  and  less  elastic 
it  becomes  ;  and  if  the  style  of  pattern  for  which  the  cylinder  was  originally 
"lapped  "  remains  unchanged,  the  "lapping"  itself  must  be  changed,  otherwise 
the  quality  of  the  printing  will  sutler.  As  a  rule,  if  the  lapping  is  in  good 
condition  except  in  respect  of  having  become  too  inelastic  (from  constant  use) 
for  heavily  engraved  patterns,  it  is  not  changed  at  once,  but  is  utilised  for  the 
printing  of  lighter  and.  more  delicate  designs,  the  details  of  which  are  renden'd 
much  better— with  a  orisper  definition,  that  is  — on  a  fairly  hard  "lapping"  than 
on  one  that  is  "  springy  "  enough  for  bolder  work.  In  this  way  a  good  deal  of 
valuable  time  is  saved  and  the  rate  of  production  kept  up;  for  the  changing  of 
lapping  is  a  comparatively  slow  operation,  and  whilst  it  is  going  on  the  printer 
is,  of  course,  producing  nothing  of  saleable  value.  The  quantity  of  lapping  to 
use  for  a  given  style  of  work  and  the  knowledge  as  to  when  it  requires  changing 
can  only  be  taught  by  experience,  and  on  these  points  the  practice  of  printers 
varies  almost  as  much  as  in  their  treatment  of  the  "doctor." 

(Generally  speaking,  however,  the  finer  and  more  delicate  the  design   to  be 
printed  the  smaller  is  the  amount  of  lapping  required,  and  the  harder  or  more 

pact  in  texture  must  it  be;  whereas  for  heavy  designs,  deeply  engraved,   a 

larger  quantity  of  a  soft,  thick,  openly  woven  quality  is  necessary,  especially 
in  eases  where  the  colour  is  required  to  penetrate  through  to  the  back  of  the 
cloth:  or,  conversely,  in  other  cases,  where  the  great  pressure  of  the  printing 
rollers  against  the  bowl  that  it  is  necessary  to  employ  to  obtain  a  good  impros 
sion  of  the  pattern  on  a  hard  lapping  would  force  all  the  colours  (except  tie 
last)  of  a  multicolour  pattern  too  deeply  into  the  body  of  the  cloth,  and  thus 
detract  from  their  brilliancy,  or  "  face,"  as  it  is  technically  termed.  The  dura- 
bility of  any  quality  of  lapping  is  dependent  upon  many  factors,  but,  so  far  as  it 
depends  upon  the  skill  of  the  printer,  it  is  a  question  of  the  maimer  in  which 
it  is  wound  upon  the  pressure  bowl.  If  it  is  wound  on  too  loosely,  the  enormous 
pressure  put  upon  it  in  printing  causes  the  several  thicknesses  to  slide  about 
over  each  other  continuously,  with  the  result  that  the  constant  grinding  action 
thus  set  up  rapidly  wears  them  away,  until  eventually  the  lapping  "breaks"  or 
is  torn  asunder,  and  at  once  becomes  utterly  useless.  As  all  good  work  depends, 
amongst  other  tilings,  upon  the  lapping  being  of  uniform  elasticity  and  density 

throughout,  and  of  a  smooth,  even,  unbroken  surface,   it  is   of   the  utmost   iinpor 

tanee  to  guard  against  these  qualities  being  destroyed  by  the  passage  of  hard 
Bubstances  between  the  lapping  and  the  rollers.  Even  a  small  nail  or  other  solid 
body  falling  into  the  machine  from  the  Boor  above,  or  during  repairs,  is  sufficient 
to  cause  a  vast  amount  of  damage  to  both   rollers  ami   lapping  which 

frequently  entails  several  hours  of  skilled  labour  to  repair. 

Blankets. — The  ordinary  printer's  blanket  from  80  to  50  vards 

of  a  thick,  pure  woollen  fabric,  tightly  woven,  and  afterwards  shrunk  and  felled 
In  common  with  the  ''lapping,''  it  must  lie  of  uniform  texture  anil  of  equal 
thickness    and    elasticity    throughout  its    whole    sukstalice.      The    function    of    the 

blanket  is  to  supplement  or  increase  the  effect  of  the  elastic  pressure  afforded 

by  the  lapping,  and  to  this  end  it  is  arranged  b  lously  r 1 

the  pressure  cylinder  of  the  machine    between   the  lapping  and   the  cloth    I 
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printed.  In  putting  it  on  the  machine,  therefore,  its  ends  are  sewn  together  so 
as  to  convert  it  into  an  endless  travelling  band  or  web,  and  sewn  in  such  a  way 
as  to  leave  no  ridge  at  the  seam.  For  this  purpose  the  two  ends  are  first  cut 
perfectly  square,  then  placed  in  contact  with  and  flush  with  each  other,  and 
sewn  together  with  fine,  strong  silk  thread,  the  stitch  used  being  generally  a 
sort  of  "herring-bone  stitch,"  which  crosses  and  recrosses  the  seam  at  short 
intervals,  and  makes  a  joint  sufficiently  strong  to  resist  the  working  tension 
of  the  blanket.  When  properly  sewn  in  this  way  a  blanket  seam  ought  to  leave 
no  evidence  011  the  printed  cloth  of  its  passage  through  the  machine  ;  if,  how- 
ever, it  is  in  any  way  rough  or  uneven,  these  defects  are  at  once  demonstrated 
by  the  appearance  of  a  light-coloured  mark  right  across  the  whole  width  of  the 
cloth  every  time  the  seam  passes.  In  course  of  time  blankets  become  hard  and 
soiled  from  the  pressure  of  the  rollers  and  the  wet  colour  that  penetrates  through 
the  cloth,  and  must  then  either  be  turned  or  replaced  by  a  new  one.  With  care 
and  by  the  use  of  "back  greys"  a  good  blanket  can  be  made  to  serve  for  the 
printing  of  10,000  to  12,000  pieces  of  calico,  and  even  then  be  in  a  condition  to 
withstand  washing,  after  which  it  may  be  used  again  for  certain  styles  of  work 
that  make  no  great  demand  upon  its  power  of  resisting  "  wear  and  tear." 

Mackintosh  Blankets. — The  mackintosh  blanket  is  composed  of  three  or 
more  layers  of  fine,  evenly  woven  calico  of  good  quality,  cemented  together  with 
a  solution  of  india-rubber  in  naphtha.  It  is  the  outcome  and  the  most  successful 
of  the  many  attempts  made  to  replace  the  expensive  woollen  blanket  by  one  that 
would  be  equally  efficient  and  at  the  same  time  much  cheaper  ;  and  although  it 
is  not  a  quite  perfect  substitute,  it  is  yet  so  generally  useful  that  in  some  works 
it  is  employed  to  the  total  exclusion  of  the  costlier  article.  Mackintosh  blankets 
are  made  in  two  different  forms  ;  one  that  requires  sewing  in  the  usual  way,  and 
the  other  a  seamless  blanket,  which  comes  into  the  market  as  a  single  piece  of 
calico,  three  or  four  times  the  required  length  of  the  blanket,  and  coated  on  both 
sides  with  a  special  preparation  of  india-rubber,  neither  sticky  nor  hard,  but  just 
sufficiently  "  tacky  "  to  cause  the  several  layers  of  the  blanket  to  adhere  firmly 
to  each  other,  without  any  chance  of  slipping,  when  pressed  together  tightly  in 
the  printing  machine. 

To  describe  in  detail  the  way  of  putting  this  seamless  blanket  on  the 
machine  would  be  useless  without  a  practical  demonstration. 

One  great  advantage  of  mackintosh  blankets  over  woollen  ones  is  that  they 
can  be  used  for  the  strongly  alkaline  colours  that  play  so  important  a  part 
in  modern  calico  printing,  and  which  would  rapidly  destroy  the  wool  fibre 
of  the  older  style  of  blanket.  Another  advantage,  too,  is  that  they  can 
be  washed  "  in  situ,"  a  convenience  which  has  led  to  the  introduction  of 
special  washing  appliances  fixed  behind  the  printing  machine,  and  acting 
continuously  on  the  blanket,  so  that  it  always  enters  the  machine  quite  free 
from   "  dried-on  "  colour. 

Mackintosh  blankets  are  eminently  adapted  to  the  printing  of  fine  patterns 
and  shallow  engraving  ;  but  although  suitable  for  most  other  kinds  of  work,  they 
are  better  discarded  in  favour  of  a  woollen  blanket  when  heavily  engraved 
patterns  are  to  be  printed,  and  in  all  cases  where  a  large  quantity  of  colour  is 
intended  to  penetrate  deeply  in  the  fabric. 

Washing- Blankets.— Of  late  years  the  use  of  washing-blankets  has  increased 
enormously,  partly  owing  to  the  many  recent  improvements  in  the  washing 
machines  themselves,  and  partly  to  the  fact  that  cheap  and  serviceable  blankets 
can  now  be  obtained  to  withstand  the  extra  strain  put  upon  them.  Most  of 
these  blankets  are  composed  of  a  single  thickness  of  stout  cotton  cloth,  water- 
proofed in  various  ways,  and,  curious  though  it  may  appear,  they  last  better 
than  a  3-4-ply  mackintosh.  For  some  styles  it  is  even  possible  to  do  good 
work  on  a  simple  grey  that  has  merely  been  passed  through  a  solution  of  wax 
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and  dried,  but,  as  a  rule,  a  much  stronger  fabric  is  used.  Ai  an  important  works 
mi  the  Continent  a  Btrongly  woven  but  Gue  oanvas  of  the  best  quality  is  water 
proofed  by  being  passed  through  successive  baths  of  soap  and  alum,  then  dried 
and  treated  in  a  solution  of  blood  albumen,  and  finally  steamed  and  calendi  red 
These  blankets  3  ield  exoellent  results,  and  arc  as  durable  as  any  of  their  kind. 
In  many  rases  the  quality  of  the  blanket  is  further  improved  by  " mercerising, ' 
Followed  by  the  foregoing  treatment,  or  by  any  of  the  methods  in  which  alum 
snap  and  wax  arc  used,  cither  separately  or  together. 

Numerous  types  of  blanket  washing  machines  arc  in  use,  but  must,  if  nut 


Fie  28.— Blanket  washer  (Mather  k  Piatt). 

all,  arc  based  upon  Borne  application  of  the  same  fundamental  principle,  Le.  that 
of  subjecting  the  travelling  blanket  to  the  scrubbing  action  of  revolving  brushes 
in  conjunction  with  a  copious  supply  of  water.  In  some  systems  the  blanket 
passes  round  a  revolving  drum  against  which  the  brushes  are  pressed  ;  in  others 
the  brushes  rest  against  an  upright  slab  or  table  of  slate,  over  which  the  blanket 
is  drawn,  and  in  yet  others,  again,  the  blanket  simply  impinges  upon  the  brushes, 

In  all  cases  "spirt  "  pipes  arc  used  to  throw  tine  jets  of  water  at  a  fairly  high 
pressure    upon    the    blanket,    and    the   excess   of   water   is  afterwards  removed    by 

means  of  a  pair  of  squeezer  bowls,  between  which  the  blanket  passes  on  its 
way  to  the  drying  apparatus,  from  whence  it  re  enters  tic  printing  machine 

The  great  advantage  of  washing-blankets  is  that,  in  alwaj  a  pre-,  oting  a  clean, 
dry    surface    to    the    back  of  the  cloth,  they  render  the  use  of   "back   _ 
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unnecessary,  for,  being  unabsorbent,  any  colour  they  may  pick  up  is  easily 
removed  in  the  washing  machine. 

"Back  Greys." — Back  greys,  as  previously  mentioned,  are  simply  pieces  of 
unbleached  calico  that  are  run  between  the  blanket  and  the  cloth  to  be  printed, 
for  the  purpose  of  protecting  the  former  from  the  colour  that  percolates  through 
the  latter.  They  are  always  used  for  woollen  blankets  and  ordinary  mackintosh 
blankets,  but  may  be  dispensed  with  altogether  when  washing-blankets  are 
employed,  though  they  are  sometimes  used  along  with  them  for  certain  styles  of 
pattern.  After  being  used  as  "back  greys,"  the  cloth  is  sent  into  the  bleach- 
croft,  and,  after  "  souring"  to  get  rid  of  the  metallic  salts  and  thickening  agents 
that  it  contains,  is  bleached  in  the  ordinary  way,  and  used  for  printing  just  like 
any  other  cloth.  Calico  that  is  destined  for  madder  work  is  never  used  for 
"  back  greys,"  on  account  of  the  fact  that  in  most  cases  the  mordants  aud  other 
bodies  it  picks  up  in  process  cannot  be  perfectly  removed  in  the  usual  course 
of  bleaching,  and  consequently  show  up  when  the  cloth  is  dyed.  "  Bumps  "  is  a 
name  applied  to  calico  that  is  set  apart  specially  for  use  as  "back  greys,"  and 
"  bump  greys"  are  always  employed,  as  far  as  possible,  in  the  printing  of  colours 
that  are  either  very  difficult  to  bleach  out  or  that  affect  the  cloth  in  other 
irremediable  ways — such  colours,  for  instance,  as  Aniline  black,  Indigo  blue,  and 
the  alkaline  discharges  used  for  tannin  mordanted  cloth  and  Turkev-red. 

In  works  where  the  printing  machines  are  not  fitted  up  with  blanket-washers 
the  difficulties  of  the  management  are  increased  considerably  by  the  necessity  of 
providing  a  suitable  "back  grey"  for  every  piece  of  cloth  printed.  A  stock  of 
cloth,  greatly  in  excess  of  what  is  actually  required  for  the  execution  of  orders, 
must  always  be  kept  on  hand,  and  must,  moreover,  be  bought  with  due  regard  to 
the  width  of  the  cloth  along  with  which  it  is  intended  to  work  ;  for  if  the  "grey  " 
be  too  narrow  it  is  useless,  and  if  too  broad  it  gets  daubed  with  colour  on  its 
edges,  and  not  only  wastes  colour,  but  dirties  every  part  of  the  machine  with 
which  it  comes  in  contact — rollers,  drying  apparatus,  etc. — and  adds  to  the 
difficulties  of  producing  clean  work.  Apart  from  the  capital  involved  in  stocking 
a  large  quantity  of  cloth,  the  extra  time  and  labour  expended  upon  the  handling 
of  "  back  greys  "  augments  the  "  cost  of  production,"  and  their  storage  takes  up 
a  good  deal  of  valuable  space.  Taken  altogether,  the  question  of  "back  greys  " 
is  one  of  the  most  irritating  that  a  works  manager  has  to  deal  with  ;  and  it  is 
not  surprising,  therefore,  that  every  step  taken  towards  their  abolition  should 
meet  with  the  approbation  of  technical  men. 

"Back  greys"  are  usually  seamed  on  a  fine  sewing  machine,  and  for  ordinary 
purposes  this  is  quite  sufficient,  but  where  very  delicate  and  full  all-over  patterns, 
like  zephyrs,  minute  checks,  etc.  etc.,  are  to  be  printed,  the  ends  of  the  "greys," 
instead  of  being  sewn,  are  pasted  together,  so  as  to  avoid  the  least  chance  of  a 
ridge  being  formed. 

Furnishers  and  Colour  Boxes. — The  "  furnisher  "  is  simply  a  wooden  roller 
(covered  with  cotton  or  wool)  which  revolves  on  brass  centres  in  slots  cut  in  the 
ends  of  the  colour  box.  Below,  it  dips  into  the  colour,  and  above,  works  in 
contact  with  the  printing  roller,  to  which  it  furnishes  a  constant  supply  of  colour. 
For  most  styles  of  work  this  plain  wooden  furnisher  is  sufficient,  but  for  colours 
containing  much  solid  matter,  such  as  zinc  oxide,  sulphur,  chalk,  and  pigments 
like  Chrome  yellow,  it  is  replaced  by  a  stiff  revolving  brush,  which,  in  addition  to 
supplying  the  printing  roller  with  colour,  serves  to  scrub  out  any  deposit  that 
may  stick  in  the  engraving,  and  thus  prevents  the  production  of  weak  impressions. 
In  order  to  render  this  latter  operation  more  effective,  the  "brush  furnisher"  is 
Frequently  made  to  revolve  against  the  roller,  but  this  is  not  essential  except  in 
the  case  of  strong  pigment  colours — especially  Guignet's  green. 

The  colour  boxes  are  long,  narrow,  shallow  troughs  of  wood  or  copper, 
supported  at  each  end  on  small  shelves  or  brackets,  carried  on  a  cheek  of  iron 
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attached  to  the  adjustable  bearings  of  the  printing  rollers,  and  moving  backwards 
and  forwards  with  them,  bo  thai  whenever  thi  pressure  of  the  roller  against  the 
cylinder  is  altered,  the  relative  positions  of  roller,  colour  box,  and  furnisher  to 
each  other  remain  the  same  Double-cased  colour  boxes  of  various  types  are 
used  in  oases  where  the  colour  requires  to  be  kept  either  verj  cool  or  worked 

hot.     For  c ling  purposes  ice  is  packed  between  the  two  casings,  while   for 

keeping  the  colour  hot,  Bteam  is  passed  continuously  between  them. 

Rollers.  The  rollers  used  in  calico  printing  are  of  two  kinds— solid  and 
shell.  Both  types  vary  in  length  from  32"  to  80",  and  also  in  diameter,  the 
Solid  rollers  being  restricted,  for  several  reasons,  to   the   smaller   sizes,    VIZ.    those 

between  5'  and  12"  in  diameter.  On  the  other  hand,  shell  rollers  may  be 
anything  from  f>"  to  .'50"  in  diameter,  though  one  firm  in  I'.ngland  is  fitted  up  to 
print,  and  has  printed,  patterns  with  a  vertical  repeat  of  nearly  120" — equal 
to  rollers  40"  diameter.  Those  large  sizes  are,  however,  unusual,  and  very  few 
firms  are  aide  to  produce  patterns  exceeding  36"  in  vertical  repeat. 

The  ordinary  solid  roller  is  approximately  5"  diameter,  and  long  enough  to 
take  a  pattern  32"  wide  ;  it  consists  of  a  hollow  cylinder  of  copper,  the  walls  of 
which  vary  in  thickness  from  A"  to  1  j";  its  surface  is  ground  perfectly  smooth, 
and  its  circumference  must  be  exactly  the  same  from  end  to  end.  Inside,  a 
"tab"  or  tongue  of  metal  (I"  broad  and  |"  deep)  extends  throughout  the  whole 
length  of  the  roller.  This  "  tab  "  tits  into  a  corresponding  slot  cut  in  the  shaft 
or  mandrel,  upon  which  the  roller  is  forced  when  required  for  printing,  and  serves 
to  prevent  it  from  slipping  round  during  this  operation.  Solid  rollers  arc  east, 
and  afterwards  hammered  or  rolled  to  increase  their  density,  and  to  ensure  that 
they  will  yield  a  smooth,  even  surface,  free  from  granulation,  when  turned, 
'.'round,  and  polished. 

"  Shell  "  rollers  consist  of  a  castdron  foundation,  upon  the  surface  of  which  a 
coating  of  copper  is  deposited  electrically.  This  coating  varies  in  thickness 
according  to  circumstances,  and  must  be  de]>osited  slowly  and  carefully  to  avoid 
granulation  or  porosity,  either  of  which  would  render  it  altogether  unsuitable 
for  its  special  purpose.  When  a  sufficiently  thick  coating  of  copper  is  obtained, 
the  roller  is  taken  out  of  the  depositing  vat,  well  washed,  put  into  a  lathe,  and 
ground  and  polished  to  size.  If  its  surface  is  at  all  granular,  it  is  burnished 
under  a  heavily  weighted,  polished  agate;  but  nowadays  the  science  of  electro 
plating  is  so  well  understood  that,  in  the  majority  of  cases,  this  final  burnishing 
is  unnecessary.  The  iron  foundation  or  "shell  "is  in  all  respects,  except  that  of 
material,  identical  with  a  solid  copper  roller,  and  a  "shell"  roller,  therefore,  may 
be  used  for  precisely  the  same  purposes  as  a  copper  one  ;  in  fact,  both  types  are 
used  in  the  same  pattern  in  scores  of  instances. 

Solid  copper  rollers  are  Undoubtedly  the  best  from  every  point  of  view,  Bave 
that  of  expense  :  and  even  there  it  is  only  the  initial  cost  that  is  greater  than 
that  of  shell  rollers.  The  great  advantage  of  solid  copper  rollers  is  that  when 
the  pattern  engraved  upon  them  is  no  longer  in  request  it  can  be  "turned  ofl  " 
in  the  lathe  and  a  new  one  engraved  in  its  place;  and  this  can  be  rep 
until  the  roller  becomes  too  thin  to  use.  In  addition  to  this  they  are  much 
more  durable,  much  less  liable  to  accidents,  and  much  more  easily  repaired  when 
damaged  than  arc  "shell"  rollers.  They  arc  also  eminently  adapted  t"  ever] 
style  and  method  of  engraving  ;  and  if  any  one  of  a  series  of  solid  rollers,  each  of 
which  i mu'lit  to  be  of  exactly  the  same  diameter,  is   out    of   size,  the    mistake   can 

be  remedied  with  tin'  greatest  of  ease  in  the  lathe.  On  the  other  hand,  "shell 
rollers  are  comparatively  cheap  :  they  can  he  made  on  the  Bpot  :  they  are  lighter 
to  handle;  and  if  well  made,  they  are  reliable  in  use,  and  can  he  applied  to  most 
of  the  ordinary  styles  of  printing.  Hut  unless  the  deposit  of  Copper  is  fairly 
thick,  they  cannot  be  "turned  off"  and  used  again  for  another  pattern  ;  neither 
can  they  he  so  easily  and  readily  repaired,  for  if  they  are  Beriouslj  cut  or  dented 
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it  is  most  difficult  to  patch  or  plug  them  without  lifting  the  copper  in  the 
surrounding  parts.  And  again,  if  they  are  dropped,  receive  a  heavy  blow,  are 
submitted  to  unequal  pressure,  or  subjected  to  the  great  heat  that  is  sometimes 
engendered  by  the  friction  of  the  mandrel  in  the  bearing,  the  coating  of  copper 
on  their  surface  is  very  liable  to  be  loosened  from  the  shell,  with  the  result  that 
the  roller  becomes  absolutely  useless  until  it  is  re-coppered  and  re-engraved.  If 
this  loosening  of  the  copper  of  a  shell  roller  is  not  detected  at  the  time  of  its 
occurrence,  it  usually  manifests  itself  in  no  unmistakable  way  the  next  time  the 
roller  is  put  into  the  printing  machine ;  for,  immediately  the  machine  gets  well 
under  way  and  heated  up  a  little,  the  loosening  begins  to  extend,  until  finally 
the  "  lint  doctor  "  dips  into  the  engraving  of  the  slightly  bulging  parts  and,  by 
tearing  the  copper  bodily  away  from  the  shell,  spoils  at  the  same  moment  the 
"lint  doctor,"  the  cleaning  doctor,  the  blanket,  and  the  "lapping."  On  the 
whole,  however,  shell  rollers  are  exceedingly  good  substitutes  for  solid  copper 
ones ;  and,  now  that  their  manufacture  is  thoroughly  understood,  they  may  be 
used  with  the  utmost  confidence  for  most  classes  of  work,  and  may  also  be 
engraved  by  machine  if  the  copper  is  moderately  thick  and  the  pattern  not  too 
heavy.  Perhaps  the  greatest  convenience  afforded  by  shell  rollers  is  that  they 
can  be  made,  with  perfect  safety,  to  any  size  desired. 

For  instance,  at  the  works  of  Messrs  F.  Steiner  <fc  Co.  Ltd.,  Church, 
Lancashire,  who  possess  the  largest  printing  machine  in  the  world,  one  of  the 
authors  has  dealt  with  ten-colour  patterns,  the  shell  rollers  for  which  were  each 
80"  in  circumference  and  80"  wide,  and  at  the  same  works  some  of  the  rollers 
employed  for  "sarries"  and  imitation  "  batticks,"  etc.,  are  even  larger.  In 
these  huge  rollers  the  copper  is  deposited  upon  an  iron  drum,  the  hubs  of  which 
are  bored  to  fit  the  ordinary  mandrels  used  in  the  machine.  If  made  in  copper 
alone  they  would  have  to  be  very  thick  to  overcome  their  tendency  to  spring  in 
the  middle  during  the  printing  operation,  and  would  consequently  be  enormously 
expensive;  and  if  thin  enough  to  be  of  reasonable  price,  they  would  be  very 
liable  to  distortion  during  the  course  of  the  various  processes  and  handlings  they 
go  through  from  the  time  they  are  first  made  to  being  used  for  printing. 
Copper  deposited  on  a  rigid,  hollow  iron  drum,  however,  is  free  from  these 
drawbacks  ;  and  although  large  rollers  made  in  this  way  are  somewhat  difficult  to 
manipulate  in  practice,  they  yield  surprisingly  good  results  when  everything  is 
taken  into  consideration. 

Printing  rollers  are  sometimes  made  of  brass,  but  they  offer  no  advantages 
over  copper  rollers,  and,  if  anything,  give  more  trouble,  on  account  of  the  extra 
time  it  takes  to  burnish  out  fine  scratches,  which  can  be  repaired  in  a  few 
minutes  on  a  copper  roller  by  the  printer  himself,  with  a  small  finger-stone  and  a 
steel  burnisher.  Occasionally,  too,  copper  rollers  are  nickel-plated  to  increase 
their  surface  hardness,  but  they  are  then  open  to  the  same  objection  as  brass 
rollers;  and,  in  addition,  the  film  of  nickel  is  apt  to  peel  off,  with  disastrous 
results  if  it  occurs  whilst  the  machine  is  printing. 

Mandrels.  —Mandrels  are  the  long  steel  shafts  which  serve  as  temporary 
axles  for  the  printing  rollers  when  the  latter  are  placed  in  the  printing  machine. 
They  are  usually  about  a  yard  longer  than  the  roller,  and  project  18"  beyond  it 
at  each  end.  For  a  distance  of  6"  or  8"  on  each  side  of  the  roller  these 
projecting  portions  of  the  mandrel  are  turned  to  a  perfectly  cylindrical  neck,  so 
as  to  work  smoothly  in  the  brass  steps  of  the  adjustable  bearings  in  which  they 
turn  ;  for  the  rest  they  are  tapered  off,  at  a  convenient  angle,  to  facilitate  the 
slipping  on  of  the  rollers  and  box-wheels,  and  to  reduce  their  weight.  The 
middle  part  of  the  mandrel,  between  the  necks,  and  upon  which  the  roller  is 
forced,  corresponds  in  diameter  to  the  internal  diameter  of  the  roller  that  is 
intended  for  it;  it  is  slotted  from  end  to  end  for  the  reception  of  the  "tab" 
inside  the  roller,  the  size  of  the  groove  being  slightly  larger  than  that  of  the 
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Mali";  and  it  tapers  a  little,  bo  thai  the  roller  may  be  forced  tightly  upon  it. 
It  ought  to  have  been  mentioned  before,  that  the  roller  itself  also  tapen 
internally  in  exactly  the  same  way.  The  forcing  of  the  rollers  on  the  mandrels 
is  done  in  a  special  machine,  and  requires  to  be  performed  with  ran-,  as,  if  the 
full  power  of  the  machine  is  exerted  too  suddenly,  both  roller  and  mandrel  arc 


Fig.  29. — Forcing  machine  for  rollers  worked  by  power. 

liable  to  be  strained  and  rendered  quite  useless  for  the  time  being.     Fig.  _'.) 
shows  a  "forcing  "  machine  or  "jack"  for  copper  rollers. 


ENGRAVING  OF  CUPPER  HOLLERS. 

The  engraving  of  printing  rollers  is  a  distinct  and  a  highly  specialised 
branch  of  calico  printing,  and  has  been  developed,  in  various  directions,  to  such 
an  extent  that  at  the  present  time  it  may  be  looked  upon  as  a  separate  industry. 
So  much  so  is  this  the  case,  that  many  firms  devote  themselves  exclusively  to 
the  engraving  of  copper  rollers  :  and  it  is  not  at  all  uncommon  for  small  calico 
printing  establishments  to  depend  entirely  upon  such  firms  for  the  engraving  of 

all    their    patterns.      Larger  concerns,  too,  send   a  great    many  of    their    st 

important  designs  to  be  engraved  by  outsiders  —  sometimes  because  their  own 
engraving  department  is  too  small  to  cope  with  all  the  work  they  require,  Bome- 
times  because  their  staff  is  not  sufficiently  expert  to  execute  the  best  class  of 
engraving,  and  sometimes  in  order  to  relieve  themselves  of  the  responsibility  for 
difficult  work,  and  thus  ensure  themselves  against  loss;  for,  of  course,  if  the 
engraving  cannot  be  made  to  give  a  satisfactory  rendering  of  the  original  design, 
nr  the  delivery  of  the  rollers  is  a  long  time  overdue,  they  have  a  claim  against 
the  engraver.  From  this  it  will  be  seen  that  a  practical  calico  printer  is  not 
necessarily  a  practical  engraver  as  well:  at  the  same  time  a  knowledge  of  the 
different  methods  of  engraving  is  vastly  interesting,  and  to  a  certain  extent   most 

requisite,  so  as  to  enable  the  calico  printer  to  recognise   nunc   fully  the   SCO] 1 

his    art.      To    this    end,    therefore,    the    following   remarks    will   be   confined,    the 

more  so  as  the  limits  of  the  present  work  render  impossible  anything  re   than 

a  brief  explanation  of  the  three  principal  in.  thuds  hi'  engraving.  Even  these 
methods  embrace  so  many  different  processes,  and  call  for  the  application  of 
machinery  of  such  complexity,  precision,  and  delicacy,  that  justice  could  only  be 
done  to  them  in  a  treatise  devoted  specially  to  the  subject,  Compression  is 
necessary  ;  and  consequently,  while  referring  the  reader  to  larger  works,  such  as 
I-'.    Berthoud's   Traits  <l,    hi   gravure   tur   rouleaux,  I'm-   details   respecting    the 
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methods  of  practice  and  the  machines  employed  in  engraving  a  design  on 
copper  rollers,  a  brief  resume  of  the  following  is  all  that  can  be  given  here  — 
Hand  engraving,  Machine  engraving,  and  Pentagraph  engraving. 

At  the  outset  it  may  be  well  to  note  that  the  object  of  each  method  of 
engraving  is  the  same,  and  that  the  results  of  each,  although  achieved  by  very 
different  means,  present  the  same  general  appearances.  Lines  are  obtained  by 
the  cutting  of  a  simple  furrow  or  groove  in  the  roller;  solid  objects,  by  Bret 
engraving  the  outline,  and  then  tilling  in  the  space  thus  enclosed  with  parallel 
lines,  engraved  close  together  so  as  to  form  a  series  of  angular  corrugations, 
something  like  the  surface  of  a  file.  The  number  of  these  corrugations  or  lines 
to  the  inch  constitutes  what  is  known  as  the  "scale"  of  the  engraving,  and 
the  coarser  the  scale,  the  deeper  must  be  the  engraving,  and  the  more  colour 
will  the  roller  put  on  the  cloth.  As  several  scales  can  be  engraved  on  different 
parts  of  the  same  roller,  it  follows  that,  from  a  single  roller,  several  tints  of 
one  colour  can  be  printed  at  one  operation.  In  theory  it  is  possible  to  obtain 
every  gradation  of  colour  tone  between  pure  black  and  pure  white  from  one 
engraved  roller;  but  in  practice  it  is  found  that  the  uneven  surface  of  woven 
fabrics  is  incapable  of  receiving  the  impression  of  more  than  two  or  three  of 
the  numerous  gradations  that  may  be  engraved  on  one  roller,  and  consequently 
it  is  but  rarely  that  more  than  three  "shades"  or  gradations  are  attempted  on 
a  single  roller,  any  additional  shades  that  may  be  required  being  ordinarily 
obtained  from  a  second  or  even  a  third  roller.  A  shaded  effect  may  be  obtained 
from  a  single  roller,  especially  if  it  be  engraved  in  stipple,  but  such  work  is 
usually  unsatisfactory  on  account  of  its  "speckly,"  "pinny,"  or  "patchy" 
appearance.  To  avoid  this  defect,  a  second  roller  is  engraved  to  print  a  flat 
tint' over  the  whole  of  the  shaded  work  on  the  first,  the  effect  of  the  two  wet 
colours  falling  together  being  to  cause  the  shaded  portions,  which  are  printed  in 
a  dark  colour,  to  "swell"  or  run  into  the  pale  superposed  tint,  with  the  result 
that  each  tone  blends  with  or  melts  into  its  neighbours  in  a  perfectly  im- 
perceptible manner.  It  is  not  necessary  even  to  print  a  pale  tint  of  the  colour 
used  for  the  shaded  roller;  a  colourless  paste  will  do  quite  as  well  so  long  as  the 
moisture  required  to  cause  the  "swelling  "  is  applied  to  the  cloth,  or  an  entirely 
different  colour  may  be  employed,  in  which  case  the  double  gradation  of  tone 
and  colour  is  obtained.  For  instance,  if  the  shaded  part  of  the  pattern  is 
printed  in  red  with  a  yellow  superposed,  the  effect  obtained  will  not  only  show 
gradation  of  tone,  but  will  also  display  an  exactly  corresponding  gradation  of 
colour,  ranging  from  dark  red,  through  various  shades  of  scarlet  and  orange,  to 
pure  yellow.  This  facility  for  the  production  of  various  effects  from  few  rollers 
is  one  of  the  most  important  qualities  of  roller  printing,  and  one  that  is  largely 
utilised  in  every  printworks. 

As  a  rule,  a  combination  of  "line"  and  "stipple"  is  employed  for  engraving 
gradated  effects  on  copper  rollers  ;  very  light  line  engraving  is  not  suitable  for 
the  most  delicate  tones,  and  heavy  stipple  engraving  cannot  be  made  to  give  an 
even  shade  over  an  extended  space  of  solid  colour.  But  using  the  two  styles 
together,  very  good  effects  are  easily  possible.  For  example,  in  expressing  the 
idea  of  a  flower  in  light  and  shade,  the  darker  parts  of  it  and  those  in  shadow 
would  be  engraved  in  line,  to  print  as  solid  patches  of  colour ;  from  these,  lines  of 
diminishing  thickness  would  be  made  to  radiate,  according  to  the  shape  of  the 
petals,  and  finally  dots  (or  stipple)  of  various  sizes  and  depths,  and  at  constantly 
increasing  distances  from  each  other,  would  be  added  between  and  beyond  the 
radiating  lines,  to  complete  the  scheme  of  gradation.  Rollers  engraved  in  this 
way,  when  printed  in  conjunction  with  superposed  colours,  yield  wonderfully 
delicate  effects  of  shading,  but  it  is  questionable  whether  the  amount  of  work 
they  represent  is  justified  by  the  effect  obtained  ;  artistically  speaking,  flat  effects 
based   on    frankly   conventional    lines,    with    gradation    suggested    rather   than 
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Fig.  30. — Example  of  Btipple  engraving 


realised,  and  unmarred  by  fussy  detail,  generally  give re  satisfaction  to 

best  able  to  appreciate  the  highest  class  of  decorative  work  ;  Imt,  al   th< 
time,  "stippling"  is  quite  an  easy  and  natural  process  in  metal  engraving,  and  if 
used  « i  1 1 1  restraint,  it  is  difficult  to  see  whal  objeotion  there  is  to  its  employment. 

Pig.  SO  illustrates  the  usual  treatment  of  a  roller  engraved  to  give  effects 
of  Bhading :  the  dots  arc  exaggerated  somewhat  for  the  sake  of  clearness. 

Another  method  of  producing  effects  of  light  and  shade  is  to  engrave  the 
entire  design  in  various  Bhapes  and  sizes  of  delicate  masses  and  different 
qualities  of  graduated  line,  the  whole  but- 
rounded  by  a  fine  regular  outline,  and  then 
printed  in  a  dark,  rich  colour.  This  style  is 
usually  employed  for  Bingle  colour  effects,  but 
its  range  may  be  extended  by  allowing  a 
second  roller  t<i  print  a  pale  fiat  tint  over 
the  greater  part  of  the  pattern,  the  imprinted 
portions  of  the  cloth  then  Bhowing  in  white 

as  high  lights. 

Numerous  other  effects  of  line  and  stipple, 
solid  mass  and  superposition  of  colour,  are 
also  in  general  use  ;  in  the  possible  combina- 
tions of  the  various  qualities  of  copper  roller 
engraving  almost  any  effeel  capable  of  being 
printed  can  be  obtained,  and  nowadays  it  is 
not  so  much  a  question  as  to  how  a  certain  effect  is  to  be  got  as  it  is  of  the 
cheapest  way  of  getting  it. 

Hand  Engraving. — The  principal  implements  used  in  hand  engraving  consist 
of  graven  or  burins,  small  punches  and  light  hammers.  The  gravers  are  made 
of  tine  quality  steel  bar,  square  or  rhomboidal  in  section,  Blightly  tapering  from 
handle  to  point,  curved  a  little,  so  as  to  enable  them  to  be  worked  almost 
parallel  with  the  roller,  and  mounted  in  a  short  wooden  handle  with  a  rounded 
end.  Their  points  are  ohtained  by  grinding  their  ends  off  at  an  angle,  80  that 
their  cutting  edges  are  formed  by  the  edges  at  the  outside  of  the  curve 
(see  fig.  31). 

In  use,  the  graver  is  held  between  the  thumb  and  forefinger,  and  the   handle 

in  the  palm  of  the  hand.      The  point 
is  guided  by  the   thumb  and   driven 

forward  by  the  pressure  of  the  palm, 

the  tool  being  held  at  an  angle  very 
slightly  inclined  to  the  roller.     The 

pattern  to  be  engraved  is  transferred 
to  the  roller  by  any  suitable  means 
— generally  from  a  tracing  in  lamp- 
black and  oil,  or  in  some  eoloiireon 
taining  a  soluble  Bulphide,  which, 
when  laid  upon  tin:  surface  of  a  moist,  roller,  leaves  it-*  impression  in  black  lines 
of  copper  sulphide  After  the  pattern  is  engraved,  the  roller  must  be  polished 
with  "Water  of  Ayr"  stone  and  water,  to  remove  the  burr  raised  by  the 
action  of  the  graver;  and  after  that  it  must  be  burnished,  if  required  to  print 

very    intense   colours,    since   the    tine   scratches    left    on    its   smooth    surface   after 
"stoning"  tend  to  leave  their  impression  on  the  oloth  (tech.  "  seimi  "). 

Roller-engraving  by  hand  is  a  slow  process.     It  is  only  used  for  tie'  most 

delicate  and  important   work,  ami  for  large  designs  of   which  only  one   p  peat  can 

be  put  on  the  roller,  and  whicb  are  therefore  to.,  big  to  be  engraved  by  any 
other  method. 

" Stippling  "  is  a  form  of  engraving  that  can  only  )»■  d< by  band.     In 


Flo.  31.  — Burin  or  graver. 
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principle  it  is  simple  enough,  being  merely  the  punching  of  small  dots  on  the 
surface  of  the  roller,  but  in  practice  it  is  most  difficult  to  do  well,  as  it  requires 
the  utmost  delicacy  of  hand  in  its  final  stages.  The  slightest  inequality  or 
suddenness  in  gradation  tells  at  once  in  the  printing  machine  :  and  if  the  defect 
is  caused  by  the  stipple  being  too  deep  or  strong,  it  means  that  it  must  be 
burnished  or  polished  down  and  re-engraved — an  operation  which  affects  the 
neighbouring  portions  of  the  engraving,  and  thus  makes  it  necessary  to  re-touch 
a  good  deal  of  the  work  that  was  previously  satisfactory.  "Stippling"  is  per- 
formed by  means  of  fine.  sharply-pointed  steel  punches,  which  are  held  in 
position  on  the  roller  with  the  left  hand,  and  then  lightly  tapped  with  a  small 
steel  hammer  held  in  the  right  hand.  The  handle  of  the  hammer  is  from  8  to 
9  inches  in  length,  and  made  of  a  "  springy  "  wood,  which  ensures  the  rebounding 
of  the  head  from  the  top  of  the  punch,  and  so  adds  to  the  delicacy  of  the 
engraver's  touch.  The  difficulty  of  stipple  engraving  will  be  better  understood 
when  it  is  remembered  that  every  dot  engraved  raises  a  minute  burr,  higher  in 
proportion  as  the  dot  is  deeper,  and  that  consequently  the  engraver  has  to  make 
due  allowance,  at  every  stage  of  his  work,  for  the  final  "polishing  off"  of  the 
surface  roughness  caused  by  the  thousands  of  "burrs''  thus  produced,  which  if 
allowed  to  remain  would  lift  the  "doctor"  blade  every  time  they  passed  under 
it  in  printing,  and  give  rise  to  faulty  work. 

Machine  Engraving. — In  machine  engraving  the  pattern,  instead  of  being 
cut  clean  out  of  the  surface  of  the  roller  with  a  sharp  instrument,  is  stamped  or 
indented  thereon  by  means  of  a  previously  prepared  "  mill "  with  the  design 
raised  upon  it  in  relief.  The  making  of  this  "mill"  involves  many  consecutive 
operations,  and  a  number  of  details  to  which  the  most  careful  attention  must  be 
paid  to  ensure  success. 

In  outline  the  process  of  machine  engraving  is  as  follows : — At  the  outset,  if 
the  pattern  has  not  been  designed  for  a  definite  size  of  roller,  it  must  be  altered 
in  scale  to  repeat  exactly  a  given  number  of  times  around  the  circumference  of 
the  roller  upon  which  it  is  to  be  engraved.  One  repeat  of  it  is  then  transferred 
to,  and  engraved  by  hand  upon,  a  small  roller  of  softened  steel,  known  as  the 
"  die."  Formerly  the  transfer  was  made  from  a  tracing  in  printer's  ink  or  a 
similar  composition,  but  at  the  present  time  it  is  frequently  carried  out  in  the 
following  manner,  which  has  the  advantage  of  giving  a  non-smearable  transfer. 

The  polished  and  perfectly  clean  plain  die  is  immersed  in  a  solution  of 
copper  sulphate  until  its  surface  is  evenly  coated  with  a  deposit  of  metallic 
copper;  it  is  then  washed,  dried,  and  has  wrapped  round  it  a  tracing  of  the 
pattern  executed  in  a  colour  containing  a  sulphide  ;  the  tracing  must  be  wrapped 
t  the  repeats  join  up  exactly,  and  in  order  to  prevent  it  slipping  it  is  made 
on  a  polished  or  varnished  paper,  which,  when  slightly  damped  by  being  breathed 
upon,  adheres  firmly  to  the  die  ;  the  whole  is  now  wrapped  tightly  in  several 
folds  of  stout  paper  and  tied  round  with  string,  and  allowed  to  stand  an  hour  or 
two,  after  which,  when  the  coverings  are  removed,  the  pattern  is  found  to  be 
transferred  to  the  die  in  lines  of  copper  sulphide.  The  engraving  of  the 
die  completed,  the  next  process  is  that  of  "hardening."  For  this  purpose  the 
die  is  first  painted  with  a  thick  coating  of  a  chalky  composition,  to  prevent 
its  surface  from  oxidising,  and  then  packed  in  an  iron  case  containing  bone-ash, 
and  sometimes  a  little  charcoal,  and  heated  to  a  cherry-red  heat  in  a  special 
furnace,  after  which  it  is  plunged  into  cold  water,  and  finally  "  tempered  "  to  the 
requisite  hardness.  It  ought  to  have  been  noted  that,  before  "  hardening," 
the  surface  of  the  die  outside  the  limits  of  the  pattern  is  punched  all  round  with 
fairly  deep  indentations,  the  object  of  which  is  to  raise  a  coarse  burr  at  each  side 
of  it — a  burr  which  prevents  lateral  movement  during  the  subsequent  opera- 
tion of  "clamming."  To  make  the  mill,  the  die,  engraved  and  tempered  as 
above,  is  now  placed  in  a   specially  constructed  rotary  press,  the  "  clamming 
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machine,"  and  aorewed  by  band  into  close  oontaol  with  another  small  roller 
similar  to  itself,  but  of  softened  steel,  the  mill.  The  machine  is  then  set  in 
motion,  and  the  first  effeol  of  its  action  is  to  cause  the  burrs  on  the  indented 
edge  of  ill"  hardened  die  to  Bink  into  the  softer  metal  of  the  mill,  and 
gradually,  as  the  pressure  is  increased,  to  force  this  latter  into  tli"  indentations 
themselves,  thus  raising  corresponding  projections  on  the  mill,  some  of  which, 
being  always  in  mesh,  or  goar,  so  to  speak,  with  the  "die,"  effectually  prevent 
the  two  from  slipping  backwards  and  forwards  laterally  during  their  rotation, 
The  die  and  mill  are  then  kept  revolving  in  frictional  coutact  with  each 
Other,  and  under  constantly  and  regularly  increased  pressure,  until  the  soft 
mill  has  taken  an  impression  in  relief  of  every  line  and  stippled  dot 
engraved  on  the  die.  During  this  operation  the  mill  and  die  must  be  daubed 
freely  with  lubricating  grease,  and  it  is,  moreover,  especially  important  to  apply 
just  the  right  amount  of  pressure,  as  otherwise  the  work  will  be  defective.  If 
the  pressure  is  too  Light,  the  pattern  will  be  incompletely  transferred  to  the 
mill  ;  if  it  is  too  heavy,  the  mill  is  liable  to  be  crushed  out  of  shape,  the 
relief  to  be  damaged,  and  the  die  either  strained  or  broken.  After 
" damming "  the  mill  is  placed  in  a  lathe  and  has  its  roufih  edees  turned  oil' 
and  tapered  to  below  the  level  of  the  background  of  the  relief,  bo  as  to  prevent 
any  part  of  it  except  that  carrying  the  pattern  from  coming  into  contact  with  the 
copper  roller  during  the  process  of  engraving.  It  is  now  hardened  in  exactly 
the  same  way  as  the  die,  and,  after  cleaning,  it  is  ready  for  use.  The  dimensions 
of  dies  and  mills  vary  aOOOrding  to  the  style  and  scale  of  the  patterns  to  be 
engraved,  as  a  general  rule,  however,  the  circumference  and  the  width  of  the 
working  surface  of  a  die  correspond  to  the  vertical  and  side  "repeats"  of  the 
design;  but  in  the  case  of  very  small  "all  over"  cover  patterns,  which  really 
repeat  at  very  short  distances,  several  "repeats"  arc  necessarily  put  on  a  single 
die.  The  die-  usually  employed  vary  between  \  "  to  ()''  in  length,  and  .'!"  to  '.(' 
in  circumference,  as  regards  the  size  of  mills,  they  may  be  any  multiple  of 
the  die  hi  circumference  so  long  a-  they  will  repeat  a  whole  number  of  times 
round  the  copper  roller  :  in  length  or  width  they  must,  of  course,  correspond  with 
the  die. 

The   machine  used   for  engraving   the   full-sized   roller  from   a  small   mill   is 

t implicated  to  describe  in  detail  here,  and  for  particulars  of   its  construction 

and  working  the  reader  must   consult  one  of    the    treatises    dealing    specially  with 

the  subject  of  engraving,  Briefly  described,  however,  it  consists  of  two  strong 
oast  iron  ends,  connected  together  with  long  wrought  iron  stays  and  each  provided 
with  a  bearing  in  which  a  shaft  or  axle  revolves,  This  shaft,  upon  winch  the 
roller  to  be  engraved  is  lived,  may  be  turned  either  by  hand  or  power,  according 
as  to  whether  its  movement  is  to  be  continuous  or  intermittent.  At  tic  back 
of  the  machine,  and  a  little  below  the  level  of  the  shaft,  a  slide  or  " 
extends  from  end  to  end  of  the  machine,  and  alonir  this   rest    a   Strong   pillar-like 

support  for  a  hinged  lever  is  arranged  to  travel  to  ami  fro  when  actuated  by 

of   a   seivw    fixed    between    the   double    bar   of   which    the   "  rest  "  consists. 

The  lone  lever,  hinged  at  one  end  to  the  top  of  the  travelling  or  adjustable 
support,  extend-  forward  to  the  front  of  the  machine  at  some  distance  above  the 
shaft  (and  roller),  and  is  furnished  at  a  point  immediately  over  the  avis  of  the 

latter  with  an  adjustable  block  bearing  for  the  reception  of  the  mill,  which 
thus  re-'-  exactly  on  the  top  of  the  roller  when  the  machine  is  in  use.  In 
addition  to  these  essentia]  parts,  a  modern  engraving  machine  i-  provided  with 
various  other  fittings  and  devices,  designed  with  a  view  to  giving  the  en( 
perfect  control  over  every  movement,  and  to  enable  him  to  adapt  it  to  different 
sizes  of  rollers  and  to  special  styles  of  eic'ravim.'. 

The  actual  engraving  is  performed  as  follows:— The  roller  i.-  first  securely 
lived  on  the  shaft,  and   then  the  mill  is  brought   to  bear  upon  it  at  one  end,  the 
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utmost  care  being  taken  to  see  that  the  two  arc  perfectly  parallel,  and  that  their 
reepi  ctive  axes  are  in  perfect  vertical  alignment  with  each  other.  Any  deviation 
from  these  conditions  results  («)  in  misfitting  of  the  "repeats,"  and  (b)  in  more 
or  less  loss  of  crisp  definition,  especially  in  strongly  engraved  patterns.  The 
machine  is  now  set  in  motion,  and  as  the  roller  is  in  frictions]  contact  with  the 
mill,  the  two  revolve  simultaneously,  and  the  latter  indents  its  pattern  into 
the  surface  of  the  former.  At  the  commencement  of  the  engraving  the  pn 
of  the  mill  upon  the  roller  is  comparatively  slight,  but,  after  the  first  circuit 
of  the  roller  is  completed  in  shallow  intaglio,  it  is  gradually  increased  from  time 
to  time  by  adding  weights  to  the  free  end  of  the  lever,  until  the  pattern  is 
engraved  as  deeply  as  may  be.  When  a  part  of  the  roller  equal  in  width  to  the 
length  of  the  mill  is  fully  engraved  all  round,  the  mill  is  lifted,  and, 
together  with  the  pressure  lever,  is  moved  laterally  to  its  next  position  by  means 
of  the  travelling  lever-support.  The  next  position  is,  of  course,  that  in  which 
the  side  repeats  join  up  exactly  to  complete  the  pattern.  The  operations  are 
then  repeated  again  and  again  until  the  whole  length  of  the  roller  is  fully  en 
graved.     It  is  then  taken  out  of  the  machine,  and  "stoned"  and  polished  as  usual. 


Fi,.  32. — Diagrammatic  sketch  of  engraving  machine. 


In  fig.  32  (which  pretends  to  no  more  than  to  illustrate,  in  simple  diagram- 
matic form,  the  principle  of  machine  engraving)  the  disposition  of  the  essential 
parts  of  an  engraving  machine  are  shown.  K  is  the  roller,  M  the  mill,  B  the 
adjustable  bearing  for  the  mill,  L  the  pressure  lever,  X  the  slide  rail  or  rest, 
S  the  sliding  support  carrying  the  lever,  W  the  weights  for  applying  the 
necessary  pressure  to  the  mill,  and  Z  the  screw  or  "  worm "  for  altering  the 
lateral  position  of  the  mill. 

The  introduction  of  machine  engraving  not  only  cheapened  and  accelerated 
the  process  of  engraving,  but  at  once  rendered  available  many  styles  of  design 
that  were  previously  either  impossible  or  too  expensive  to  engrave  by  hand. 
Such,  for  iustance,  are  small  "cover"  patterns  and  fine  fancy  stripes  which 
repeat  hundreds  of  times  on  an  ordinary  sized  roller,  and  which  would  occupy  a 
skilled  engraver  many  weeks  to  execute  by  hand.  If  executed  by  machine, 
however,  one  single  "  repeat "  or  a  solitary  stripe  of  such  patterns,  engraved  on 
a  die,  would  be  all  the  band-work  required  for  the  engraving  of  a  full-sized 
printing  roller,  and  the  work  would  not  only  be  done  inore  expeditiously  and 
cheaply,  but  would  be  much  more  regular  than  if  engraved  by  hand. 

As  the  dies  of  a  pattern  are  always  preserved  it  is  obvious  that,  in 
addition  to  increased  speed  of  production  and  economy  of  skilled  labour,  machine 
engraving  also  affords  special  facilities  for  the  rapid  re-engraving  or  strengthen- 
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ing  of  a  roller  that  is  worn  down,  or  for  the  replacing  of  a  broken  ot  worn  out 
mill — both  advantages,  the  practical  value  of  which  cannot  In'  over-estimated. 

When  a  multicolour  pattern  is  to  be  engraved  by  machine,  it  is  of  course 
necessary  to  engrave  a  separate  die  for  every  distinct  colour.  The  dies 
must  be  of  exactly  the  aame  dimensions;  but  the  corresponding  mills  made 
from  them  may  vary,  bo  long  as  their  circumferences  are  a  multiple  of  those  of 
tin'  dies  and  a  divisor  of  those  of  the  rollers.     The  rollers,  of  course,  are  all  of 

the  same  dia ter  and  length.      Formerly  each  succeeding  roller  of  a  multicolour 

pattern  was  made  slightly  larger  than  the  one  preceding  it  in  the  machine,  so 
as  to  allow  for  the  stretching  of  the  cloth  as  it  passed  through  the  machine;  but 
this  arrangement  hail  the  drawback  of  requiring  the  rollers  to  he  always  worked 
in  the  same  order,  and  was  consequently  abandoned,  as  more  bother  than  other- 
wise ;  for  it  is  often  necessary,  when  many  combinations  of  colour  arc  printed  to 
one  design,  to  reyerse  the  order  in  which  some  of  the  rollers  are  worked,  for  the 
purpose  of  preserving,  as  much  as  possible,  the  purity  of  the  paler  and  more 
easily  soiled  tints,  it  being  a  principle  in  printing  that  the  more  delicate  colours 
must  be  applied  to  the  cloth  before  the  darker  (or  "dirty")  colours.  The  cause 
of  the  soiling  of  delicate  colours  in  machine  printing  was  touched  upon  in  the 
opening  discussion  on  the  relative  merits  of  block  printing  and  roller  or 
"machine"  printing,  and  nothing  more  need  be  said  about  it  here,  except  to 
mention  that  it  is  a  well-ascertained  fact,  known  to  all  practical  men,  that  a  film 
or  "scum"  of  dark  colour  on  the  surface  of  a  light  colour  is  much  more  easily 
removed  in  washing  than  if  itoccurred  under  the  light  colour,  that  is  to  say,  if  the 
light  colour  were  printed  on  cloth  already  stained  bypassing  under  a  dark  roller. 
In  the  latter  eyent  the  pale  shade  is  irretrievably  spoilt,  it  being  practically 
impossible  to  remove  the  underlying  dark  tint  without  removing  the  light  one 
along  with  it.  For  this  reason  rollers  are  nowadays  always  made  of  the  same 
size  for  a  given  pattern,  so  as  to  allow  of  their  being  changed  about  as  required. 

The  only  exception  to  this  rule  is  the  "blotch"  or  background  roller,  which 
is  still  frequently  made  a  little  larger  than  the  others,  in  order  to  fill  up  any 
vacant  spaces  due  to  stretching,  and  which  cannot  well  be  worked  anywhere  but 
last,  "ii  account  of  the  mass  of  colour  it  puts  on  the  cloth.  If  it  is  worked  in  a 
pale  tint  it  is  often  preceded  by  a  plain  roller,  interposed  between  it  and  the 
others.  This  plain  roller  works  in  a  colour  box  containing  starch  paste,  or  gum, 
and  serves  to  remove  most  of  the  superfluous  or  "top"  colour  from  the  cloth 
before  it  reaches  the  "blotch."  It  is  commonly  known  as  the  "starch"  or 
"gum"  roller;  and  its  use  is  not  confined  to  any  one  place  in  the  machine,  it 
being  interposed  wherever  its  action  will  be  beneficial. 

Pentagraph  Engraving.  —  Pentagraph  engraving  is  based  upon  a  principle 
entirely  different  from  that  of  either  hand  engraving  or  of  machine  engraving  : 
tin'  pattern  is  neither  cut  out  with  a  graver  nor  indented  by  a  mill,  but  is 
etched  upon  the  roller  by  means  of  nitric  acid.  For  this  purpose  the  roller  is 
evenly  coated  with  a  thin  film  of  a  hard-drying  bituminous  varnish,  and  then  the 
pattern  is  transferred  to  it  with  a  diamond  point  which  cuts  through  the  varnish, 
at  the  same  time  laying  bare  the  copper  wherever  it  touches.  On  placing  the 
roller  in  the  etching  bath,  the  nitric  acid  only  dissolves  out  or  "etches"  the 
exposed  parts,  the  film  of  varnish  protecting  all  those  portions  that  are   intended 

to  remain  white  in  the  subsequent  printing.     But  the  distinguishing  feat 
pentagraph   engraving   is  not  in  the  application  of  the  will  known  pra 
etching  to  tin-  engraving  of  printing  rollers,  lmt  in  tic  method  of  transferring  to 
rwnded  surface  of  the  roller  at  one  operation  any  required   number  of  the 
"repeats "  of  a  design,  one  single  "  repeat "  of  which  is  engraved,  on  an  enlarged 

scale,  upon  njlnl  zinc  plate.      'Two  types  Of  machine  are  1 1 -.id  for  this    purpOSi  — 

the  curved-table  ami  the  flat-table  machines — but  both  are  so  intricate  in 
construction   that    it   would   be  hopeless   to  attempt  to  describe  their  mode  of 
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action   in   detail   without   an  elaborate  set  of   working  drawings  or  an  actual 
machine    to    refer    to.      It    is    therefor-     impossible   to  do  more  than  to    touch 
briefly  upon  the  proceBS  of  pentagraph  engraving,  and  to  refer  those  who 
desire  fuller  information  to  the  special  literature  of  the  subject. 

The  first  pentagraph  machine  employed  consisted  of  a  simple  modification 
of  the  rhomboidal  arrangement  of  levers  well  known  to  draughtsmen  as  the 
"pantagraph.''  It  never  gained  any  measure  of  commercial  success,  however, 
and  was  soon  discarded,  not  that  it  was  altogether  too  limited  in  scope,  but 
because  the  style  of  desi-n  then  in  vogue  was  better  engraved  by  other  means. 
In  18o4  Rigby  made  the  first  curved-table  pentagraph  used  in  Europe.  It  was 
constructed  on  the  lines  of  the  American  invention  of  Whipple,  who  had  replaced 
the  system  of  levers  by  an  ingenious  contrivance  based  on  the  fact  that  if  a 
large  wheel  and  a  small  wheel  are  fixed  to  the  same  shaft  and  revolve  together, 
a  point  on  the  circumference  of  the  large  wheel  will  cover  a  greater  distance 
than  a  corresponding  point  on  the  circumference  of  the  small  wheel.  The 
distance  travelled  by  a  given  point  on  each  wheel  is,  of  course,  3T-116  times  the 
length  of  its  diameter,  and  consequently  a  5-inch  wheel  would  cover  15 
inches  (in  round  numbers)  while  a  1-inch  wheel  would  only  cover  3  inches: 
that  is.  the  ratio  varies  in  direct  proportion  to  the  respective  diameters  of  the 
two  wheels.  The  rotary  movement  of  the  wheels  transformed  into  linear  move- 
ment and  communicated  by  suitable  means  to  diamond  tracing-points  at  once 
afforded  a  means  of  reducing  the  width  of  the  lateral  repeats  of  a  design  as  much 

as  desired,  and  a  modification 
of  the  same  principle,  in  which 
the  roller  itself  plays  the  part 
of  the  smaller  wheel,  provided 
for  an  equal  reduction  of  the 
vertical  "repeats."  This  ini- 
Fig.  33. -Principle  of  the  flat-table  pentagraph.  proved  machine  of  Whipple  and 

Rigby  being  easily  applicable  to 
a  wide  range  of  styles,  was  at  once  adopted  by  the  leading  engravers,  and, 
with  a  few  additions  and  refinements,  is  still  extensively  used. 

The  more  convenient  and  less  cumbrous  _i\at-table  pentagraph  was  invented 
by  Shields  in  1857,  and  embodied  an  ingenious  and  entirely  novel  method  of 
reducing  or  varying  the  dimensions  of  the  pattern  transferred  to  the  varnished 
roller.  Its  principle  is  somewhat  difficult  to  describe  in  words,  but  it  may, 
perhaps,  be  best  explained  by  saying  that  it  is  based  upon  the  observation  that 
a  body  starting  out  from  and  moving  in  a  direction  oblique  to  a  given  straight 
line,  travels  along  the  hypotenuse  of  a  right-angled  triangle,  one  side  of  which 
is  formed  by  the  given  straight  line,  and  the  other  by  dropping  a  perpendicular, 
from  the  final  point  of  rest  of  the  body,  on  to  the  given  straight  line.  The  ratio 
between  the  lengths  of  these  two  sides  of  the  triangle  varies  according  to  the 
inclination  of  the  hypotenuse,  and.  consequently,  by  altering  this  latter  it  is 
possible  (within  limits)  to  make  one  side  any  fraction  desired  of  the  other.  A 
glance  at  fig.  33  will  make  this  point  clear. 

Let  a  b  be  the  given  straight  line.  Then  a  body  X  travelling  obliquely  from 
b  to  c  will  cover,  laterally,  a  distance  equal  to  a  h.  and  at  the  same  time  will 
obviously  rise  a  distance  equal  to  c  a  (or  d  b)  ;  and  if  c  b  be  inclined  at  angle  of 
about  13-;",  the  line  e  a  will  be  four  times  less  than  the  line  a  '•.  In  practice,  this 
principle  is  worked  the  other  way  about  :  that  is  to  say.  the  body  X  moves 
perfectly  horizontally  along  a  fixed  cross-bar  below,  and  in  a  groove  cut  in  an  in- 
clined and  movable  lever  above,  the  result  being  that  the  inclined  lever  travels 
backwards  and  forwards  according  as  the  body  X  is  moved  to  the  right  or  to  the 
left  :  and  the  distance  the  lever  travels  always  bears  a  definite  relation  to  its 
angle  of  inclination  and  to  the  amplitude  of  the  movement  given  to  X. 
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In  a  flat-table  pantograph  machine  two  Buoh  aliding  levers  are  employed, — 
mi,'  i  M  provide  for  the  horizontal  lines  of  the  design,  and  the  other  for  Mir  vertical 

linos,     and  as  their  motion  is  oompounded  through  the  i Hum  of  a  aliding  arm 

which  actuates  them,  either  independently  or  both  together,  it  is  possible  to 

reprod i  on  :i  smaller  Boale  any  kind  of  line  whatsoever,  ho  it  vertical,  horizontal, 

oblique,  or  curved.  For  this  purpose  the  sliding  arm  is  furnished  with  a  tracing 
point  for  going  over  the  design,  and  the  inclined  movable  levers  are  connected 
with  diamond  points  which  hear  mi  the  varnished  roller  and  cut  a  reduced 
replica  of  the  design  thereon  through  the  film  of  varnish,  thus  laying  bare  the 
copper  in  readiness  for  the  etching  hath. 

ffigs,  -"'I  ami  35  represent  a  section  and  plan  of  a  flat-table  pentagraph 
machine.  They  arc  stripped  of  detail,  and  must  he  taken  as  purposely  exagger- 
ated, to  illustrate  more  clearly  the  working  of  the  machine. 


FlG.  34.— Section  of  the  Bat-table  pentagraph. 

The  parte  are  numbered  and  lettered  as  follows: — (1)  is  the  framework  of 
tic  machine,  to  which  the  various  fixed  rails  and  bars  are  attached  :  (2)  the  table 
upon  which  the  design  to  be  transferred  to   the    roller  R   is   laid  ;   (.">)    tic    tracer 

rod,  carrying  the  tracer  I  at  one  end  of  it,  and  at  the  other  attached  to  the 
bar  7  which  runs  on  the  flanged  rollers  m  across  the  carriage  is,  which  in  turn 
runs  on  similar  rollers  a,  a,  a  on  the  fixed  bars  />,  />  at  each  side  of  the  machine. 
The  tracer  rod  .".  passes  freely  through  the  bar  5  and  between  the  guide-,  6, 
which  always  maintain  it  at  right  angles  to  the  bar  5.  From  the  carriage  8  an 
arm  !•  extends  upwards,  carrying  the  stud  10  which  works  freely,  but  without 
side-play,  in  a  groove  cut  from  end  to  end  in  the  lever  1 1.  This  lever  is  attached 
by  an  arm  1  :i  to  the  cross  bars  1.",,  1  :'>,  running  on  the  rollers  15,  1"),  along  the 
fixed  rails  16,  16;  and  it  may  be  adjusted  at  any  desired  angle,  in  reference  to 

the  tracer  rod,  by  means  of  the  slotted  bOBS  and  set  >.rews  11,11.  When  thus 
inclined  its  _',-0ove  forms  an  inclined  plane,  against  which  the  stud   10  acts  when 

the  carriage  B  is  pushed  backwards  and  forwards  by  the  tracer  rod  .".,  the  result 
of  this  motion  being  that  the  [ever  I  I,  and  with  it  the  two  cross  bar-  13,  13,  are 
moved  transversely  .a  fraction  of  the  distance  travelled  by  the  :      The 
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diamond  etching  tools  are  supported  on  tool- carriers  rigidly  fixed  to  the  bars 
13,  13,  and  consequently  move  along  with  them,  scratching  a  line  through  the 
varnish  on  the  roller  H  at  the  same  time.  The  bar  5,  running  on  the  rollers 
/on  the  fixed  rail  e,  is  provided  with  a  stud  23,  which  works  in  a  groove  cut 
longitudinally  in  a  second  inclined  lever  22,  exactly  like  the  lever  11,  in  that  it 
can  be  fixed  at  any  suitable  angle  by  means  of  the  boss  and  screws  21.  This 
lever  22  is  connected  by  the  arm  20  to  the  cross-bar  19  of  the  carriage  18,  which 
runs  on  the  fixed  rails  d,  being  supported  thereon  by  the  rollers  c.  The  varnished 
copper  roller  R  is  mounted  on  the  mandrel  M,  which  turns  in  sliding  bearings 
fitted  into  the  two  slots  at  the  top  of  each  side  of  the  framework ;  and  as  the 
ends  of  the  roller  li  rest  in  frictional  contact  with  the  side  bars  of  the  carriage 
18,  the  roller  revolves  every  time  the  carriage  moves,  and  is  scratched  circum- 
ferentially  by  the  diamond  points  which  rest  against  it. 


Fig.  35. — Plan  of  the  flat-table  pentagraph. 


In  using  the  pentagraph  machine,  the  design  must  be  first  enlarged  and 
engraved  upon  a  zinc  plate.  This  may  be  done  either  by  photographing  it 
directly  upon  a  prepared  zinc  plate,  or  by  placing  it  in  a  cainera-obscura  which 
throws  an  enlarged  image  of  it  upon  a  piece  of  paper  placed  on  a  flat  table  in  a 
dark  room.  The  enlargement  is  traced,  transferred  to  the  zinc  plate,  and 
engraved  thereon  by  hand,  care  being  taken  to  cut  the  lines  smoothly  so  that 
the  tracing-point  will  meet  with  no  obstruction  to  its  passage  along  them.  The 
plate  is  then  placed  in  position  on  the  table  2  (figs.  34  and  35),  and  after  affixing 
on  the  bars  13,  13  a  number  of  diamond  cutting  tools  corresponding  to  the 
number  of  "side-repeats"  desired,  the  operator,  seated  at  X,  goes  over  every  line 
of  the  pattern  on  the  plate  with  the  tracer  4,  thus  transferring  to  the  roller  R 
a  series  of  reduced  facsimiles  of  the  same.  The  tracer  is  hinged  on  the  rod  3  for 
convenience,  and  whenever  it  is  lifted  off  the  plate  the  diamond  etching  points 
are  also  moved  out  of  contact  with  the  roller  by  means  of  a  foot-lever,  not  shown 
in  the  diagram.  The  position  of  the  levers  1 1  and  22  being  as  in  figs.  34  and  35, 
it  is  evident  that  every  time  the  operator  pushes  the  rod  3  away  from  him  the 
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lever  II  will  be  poshed  to  bis  right,  and  the  diamond  points  will  therefore  cut  a 
line  through  the  varnish  on  the  roller  from  left  to  right,  in  the  direction  1 
length  and  parallel  to  it*  ;i\is;  if  he  pulls  the  rod  •">  towards  him,  the  n 
effect    is,  of  oourse,  produced.     On  the   other  hand,  if   he  moves   the   rod    ■" 
horizontally  to  the  right,  the  lever  22  will  be  pushed  away  from  bim,  and  with 
it  the  carriage  18,  thus  causing  the  roller  R  to  revolve,  or  rather  parth  revolve, 
in  the  direction  of  the  arrow  (fig.  34),  and  againsl  the  diamond  tools  17;  if  the 
rod  is  moved  to  the  left,  a  line  is  cut  on  tlie  roller  in  the  opposite  din 
When  the  pointer  is  moved  obliquely  or  round  a  curve,  the  lateral  movements 
of  the  diamond  tools  and  the  rotary  movements  of  the  copper  roller  are  com 
pounded,  and  the  line  out  on  the  roller  is  an  exact  reproduction  in  miniature  of 

the  line  followed  1  > V  the  tracer  on  the  zinc  plate.       In   this    way  an}*  kind    of   line 

or  form  whatsoever  can  be  transferred  from  the  flat  surface  of  the  table  2  to  the1 
rounded  surface  of  the  roller  K,  and  that  without  any  distortion.  From  the 
foregoing;  it  will  be  seen  that  horizontal  and  vertical  lines  on  the  zinc  plate  change 
their  positions  on  the  roller,  becoming  respectively  circumferential  and  lateral, 
thus  reversing  the  "run"  of  the  design  by  making  the  "side  repeats"  vertical, 
and  the  "vertical  repeats"  horizontal.  Fortunately  this  is  easily  remedied  by 
simply  turning  the  engraved  zinc  plate  halfway  round  on  the  table  before  com- 
mencing to  transfer  the  pattern  to  the  roller — the  "repeats"  then  coming  in 
their  proper  places.  When  a  pattern  is  required  to  repeat  more  than  once 
round  a  roller,  it  is  usual  to  arrange  the  requisite  number  of  diamond  points 
around  its  circumference,  but  the  same  effect  can  also  be  obtained  by  using  only 
one  line  of  points  (tools),  the  position  of  the  roller  being  altered  from  time  to 
time  according  to  circumstances. 

For  multicolour  patterns  the  whole  design  is  engraved  on  a  single  zinc  plate 
and  is  then  coloured  up  like  the  original  ;  this  is  for  the  guidance  of  the  penta- 
grapher,  and  not  only  enables  him  to  pick  out  and  trace  just  those  parts  of  the 
pattern  that  are  required  to  be  engraved  on  each  separate  roller,  but  also 
ensures  that  each  roller  will  fit  exactly  to  all  the  others  over  which  the  pattern 
is  distributed,  according  to  the  number  of  colours  it  contains.  Suppose,  for 
example,  a  design  was  drawn  up  in  red,  pink,  yellow,  and  dark  and  light  greens. 
An  enlarged  copy  of  it  would  be  engraved  on  a  zinc  plate  and  coloured  in  these 
colours;  the  pentagrapher  would  then  place  a  varnished  roller  in  the  machine 
and  transfer  to  it,  say,  all  the  red  parts,  by  simply  following  with  his  tracer  the 
outlines  of  the  red  objects  on  the  plate;  then,  without  altering  the  adjustment 
of  the  machine,  he  would  replace  the  finished  red  roller  by  one  intended  for 
printing  the  pink  portions  of  the  pattern,  and,  after  transferring  these  latter 
would  proceed  to  deal,  in  precisely  the  same  way,  with  the  three  remaining 
rollers  for  the  yellow  and  two  greens.  The  five  distinct  colour  elements  of  the 
complete  design  engraved  on  the  zinc  plate  are  thus  abstracted  and  transferred 
to  separate  rollers,  to  be  afterwards  re-combined  on  the  cloth  during  the 
Subsequent  printing  process.  All  the  live  rollers  being  made  from  one  siiiL.de 
plate  (Fr.  planche  mire)  under  exactly  the  same  Conditions,  the  certainty  of 
their  impressions  fitting  their  allotted  spaces  in  printing  is  much  greater  than  if 
it  were  necessary  to  engrave  a  separate  plate  for  each  colour  in  the  pattern  :  and 
it  is  this  certainty,  coupled  with  the  speed  of  production,  that  renders  the  1 
of  pentagraph  engraving  so  valuable  an  adjunct  in  textile  printing. 

After  leaving  the  pentagraph  machine,  tin'  rollers  are  etched  iii  a  bath  of 
nitric  acid.  The  acid  is  contained  in  a  shallow  trough  of  Stone,  and  the  rollers 
are  revolved  therein  until  the  pattern  is  etched  out  to  the  requisite  depth. 
The  strength  of  the  acid  and  the  length  of  immersion  are  largely  questions  of 
practical  experience,  but  it   may  be  noted   that    if  the  action   of  the  acid   is   too 

energetic  the  etched  lines,  instead  nf  being  si ith  and  even  throughout,  will  be 

"pitted."     To  avoid   the   liability   to   "pitting,"   many   additions    to    the    nitric 
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acid  bath  have  been  suggested — amongst  them  12  per  cent,  to  20  per  cent,  of 
acetic  acid — but  it  is  questionable  whether  or  no  they  are  of  any  real  value. 
Rollers  etched  in  a  mixture  of  nitric  and  acetic  acids,  used  by  one  of  the  largest 
firms  in  England,  are  certainly  remarkable  for  their  clean,  even  lines,  but 
whether  this  result  is  due  to  the  beneficial  action  of  the  acetic  acid  or  to  the 
dexterity  of  the  etcher  is  still  a  moot  point.  When  sufficiently  etched,  the 
rollers  are  well  washed  in  water,  the  varnish  is  cleaned  off  with  benzine  or  tur- 
pentine, and,  after  any  defects  have  been  re-touched  by  hand,  they  are  ready  for 
printing.  If  a  roller  requires  re-etching,  it  is  varnished  again  and  given  a  short 
treatment  in  the  acid  ;  in  fact,  if  the  engraving  is  very  deep,  it  is  essential  to  do 
the  etching  in  stages,  re-varnishing  between  each,  as  otherwise  the  effect  of 
"  under-etching  "  would  be  produced,  that  is,  the  acid  would  eat  its  way  under 
the  varnish  and  give  a  line  widening  out  as  it  got  deeper.  Such  a  line  would 
give  an  impression  in  printing  with  ragged  or  "rotten"  edges,  and  would  be 
quite  useless  for  most  purposes. 

Varnishing. — The  varnishing  of  rollers  is  performed  as  follows : — A  plain 
brass  roller  and  the  copper  roller  to  be  engraved  are  placed  in  a  machine 
and  revolved  rapidly  side  by  side  ;  the  thickish  varnish — a  mixture  of  Burgundy 
pitch,  tallow,  and  Venice  turpentine— is  then  poured  on  the  brass  roller  and 
spread  evenly  over  it  by  means  of  an  inking  roller  (of  glue  and  treacle 
melted  together  and  cast  in  a  mould),  mounted  on  a  frame  and  held  in  the 
hands  of  the  operator.  When  the  varnish  has  become  "tacky,"  the  "treacle" 
roller  is  placed  in  contact  with  the  copper  roller  and  transfers  a  thin  film 
of  varnish  to  its  entire  surface,  the  operation  being  continued  and  repeated 
until  the  film  is  thick  enough  to  protect  the  roller  thoroughly  from  the 
action  of  the  acid.  By  this  means  an  already  etched  roller  may  be  re-varnished 
without  the  slightest  fear  of  the  varnish  filling  up,  or  even  getting  into,  the 
etched  lines. 

The  process  of  etching  is  not  confined  to  pentagraph  work  ;  it  may  also  be 
employed  in  combination  with  machine  engraving.  For  this  purpose  a  mill 
is  used  to  indent  the  outline  of  the  object ;  the  whole  roller  is  then  varnished 
and  ruled,  with  a  diamond  point,  with  a  series  of  parallel  lines,  at  the  angle  and 
the  distance  apart  required  by  the  "  scale  "  of  the  engraving.  The  outline  and 
those  portions  of  the  roller  not  to  be  etched  are  then  "  painted  "  or  "  stopped  "  out 
with  varnish,  and  the  roller  is  finally  etched,  cleaned,  polished,  and  trimmed  up 
as  usual. 

In  many  modern  pentagraph  machines  the  diamond  points  may  be  made  to 
work  in  opposite  directions  to  each  other — a  feature  which  allows  of  "  turnover  " 
patterns  being  pentagraphed  from  a  single  "  repeat"  of  the  subject,  engraved  in 
one  position  only  on  the  zinc  plate.  Other  refinements  of  motion  are  also 
possessed  by  modern  machines  which  render  them  applicable  to  a  variety  of 
purposes  which  cannot  be  mentioned  here. 

MODIFICATIONS  OF  THE  CYLINDER" PRINTING  MACHINE. 

Any  description,  however  slight,  of  the  various  methods  of  printing  textiles 
would  be  incomplete  without  some  mention  of  the  modifications  and  improve- 
ments that  have  been  effected  in  the  cylinder  machine  with  a  view  to  adapting 
it  to  styles  of  work  that  formerly  were  either  impossible  to  execute,  or  that 
required  to  be  filled  in  afterwards  by  hand  block  printing.  Of  these  modified 
machines  the  two  most  important  are  the  "  Duplex"  machine  and  the  "  Sarrie," 
"intermittent"  or  "jumper  "  printing  machine.  The  "duplex  "  machine  prints 
both  sides  of  the  cloth  in  the  same  pattern  at  one  operation,  the  printed  parts  on 
one  side  coinciding  exactly  with  those  on  the  other  side.  The  "  sarrie  "  or 
"jumper"  machine  allows  a  certain  number  of  rollers  to  print  a  certain  pre- 
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determined  length  of  cloth,  and  then  to  recede  out  of  contact  with,  or  "jump" 
away  from,  the  pressure  cylinder;  simultaneously  with  this  latter  motion  a 
second  set  of  rollers  moves  up  againsl  the  oylinder  and  prints  thai  portion  of 

the  oloth  that  lias  escaped  the  first  set.     The  a nd  Bet  then  "  jumps  "  away  in 

turn,  and  the  first  Bet  returns  to  its  original  position  and  prints  a  Further  length 

of  oloth,  and  s i  without  intermission,  the  two  Bets  of  rollers  printing  their 

portions  of  the  design  alternately  until  the  whole  cloth  is  finished 

The  "Duplex"  Machine. — The  "duplex  "  or  "reversible"  printing  machine 
is  really  a  combination  of  two  ordinary  cylinder  printing  machines,  arranged 

behind  the  other,  and  each  provided  with  its  own  blanket  and  hack  greys. 

Tin'  only  real  connections  between  them   are   the   motive    power  which  drives 


Back  Grey 

Bltarftrts  ._ / 


Fig.  36.  — Duplex  machine  (section). 


them  both,  and  the  cloth,  which,  when  printed  on  one  side  on  the  hinder  machine, 
passes  directly  round  the  cylinder  of  the  front  machine  and  is  printed  on  the 
other  side.  In  all  other  respects  the  two  machines  may  he  considered  as  distinct, 
and  they  are  worked  as  such,  except  in  so  far  as  the  pattern  on  one  side  of  the 
cloth  must  hit  off  exactly  that  on  tin' other  side,  that  is  to  say,  that  a  pin  pushed 
through  the  point  of  a  leaf  ou  one  side  must  come  out  at  the  corresponding  point 
of  the  same  leaf  on  the  other  Bide.  In  order  to  facilitate  this  correspondence  of 
the  two  patterns  the  ''crown"  wheel  of  the  hack  machine  is  frequently  made  in 
the  form  of  a  huge  " box-wheel,"  so  that  if  all  the  rollers  of  tie- hack  pattern  are 

in  perfect  tit  with  each  other,    but    not   with   the   front   pattern,    they    can   all    be 

moved  an  equal  distance  up  or  down  by  simply  turning  the 

the  "crown-box  wheel,"  and  that,  too,  without  up-et  tini:  their  "lit.  Pig.  ."•'■ 
illustrates  the  disposition  of  the  parts  of  a  four-colour  "  duplex     machine. 

A  is  the  front  cylinder  :  B,  the  back  cylinder ;  ('.  the  roll  or  "set"of  cloth 
to  be  printed  ;   D,  D,  the  blanket  of  the  back  cylinder  :   K.  E,  the  blanket  of  the 
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front  cylinder  :  G.  the  "  back  grey  "  for  back  cylinder  :  G',  the  "  back  grey  °  for 
front  cylinder:  and  1!.  R,  K.  1!.  the  engraved  printing  rollers.  The  boxes  and 
doctors  for  each  of  these  printing  reikis  are  not  shown,  but  they  are  arranged  in 
precisely  the  same  manner  as  in  ordinary  single-side  printing  machines.  The 
cloth  enters  the  machine  from  below,  passing,  along  with  the  blanket  D  and  the 
back  grey  G,  under  the  feet  of  the  printer  :  in  circulating  round  the  cylinder  B 
it  becomes  printed  by  the  first  four  rollers  R,  R,  R,  R,  and  then  passes  on  to  the 
cylinder  A.  as  shown  in  fig.  36,  the  printed  side  being  next  to  the  back  grey  <i  : 
the  second  set  of  four  rollers  R,  R,  R,  R  then  print  the  other  side  thus  exposed, 
and  the  cloth  passes  forward  in  the  usual  way  to  the  drying  apparatus,  to  be 
afterwards  treated  as  an  ordinary  print  in  the  subsequent  processes.  The 
direction  taken  by  the  cloth,  the  blankets,  and  the  back  greys  is  clearly  indicated 
by  the  arrows  in  the  diagram.  The  blankets  are  of  the  usual  endless  type,  and 
circulate  continuously  through  the  drying  machine  and  round  their  respective 
cylinders.     The   two   cylinders   A  and  B  are  geared  together  and  driven  by 

an  engine  common  to 
both.  The  gearing  is 
arranged  so  that  one 
of  them  can  be  used 
as  an  ordinary  machine 
when  not  required  for 
'•duplex'' work.  Goods 
printed  on  both  sides 
are  generally  known  as 
"reversibles." 

Another  and  older 
method  of  printing  both 
sides  of  the  cloth  was 
invented  by  M'X/ab, 
and  is  carried  out  on 
an  ordinary  printing 
machine.  In  this  pro- 
cess the  back  grey  is 
printed  before  it  meets 
with  the  cloth,  and  con- 
sequently, when  the  two  pass  together  under  the  rollers  that  print  the  cloth,  the 
pressure  they  are  subjected  to  causes  the  cloth  to  take  up  a  goodly  portion  of  the 
colour  printed  on  the  "grey,"  and  thus  to  receive  an  impression  on  the  back. 
Fig.  37  will  sufficiently  illustrate  ML'Nab'a  process  without  further  description. 

X  is  the  cylinder:  A.  the  printing  roller  for  the  "grey";  R.  R.  R.  R.  the 
rollers  for  printing  the  face  of  the  cloth  ;  G,  G,  a  double  "  grey  "  :  C,  the  cloth  to 
be  printed  ;  B,  the  blanket.  It  will  be  seen  from  the  above  diagram  that  the 
"grey"  is  printed  first  :  that  the  back  of  the  cloth  then  comes  in  contact  with 
the  printed  side  of  the  "  grey."  and  that  it  must  of  necessity  receive  an 
impression  therefrom.  The  front  of  the  cloth  is  printed  in  the  usual  wav.  The 
double  "  grey  "  is  employed  solely  for  the  purpose  of  keeping  the  blanket  clean, 
and  can  be  dispensed  with  in  the  case  of  wash-blankets.  Practical  difficulties 
render  M'Xab's  process  unsuitable  for  printing  "  reversible  "  effects  in  more  than 
one  colour  on  the  back  ;  but  for  this  purpose  it  is  well  adapted,  and  is  still 
largely  used  in  some  works,  especially  for  thick  materials  like  flannelettes,  on  the 
back  of  which  it  is  frequently  required  to  print  a  fine  "all-over"  stripe  pattern 
in  some  colour  that  will  harmonise  with  the  design  on  the  face  of  the  cloth. 

In  all  "duplex"  work,  provided  the  cloth  be  sufficiently  thick  and  the 
colours  properly  prepared,  it  is  possible  to  print  the  two  sides  of  the  cloth  either 
in  two  different   patterns  or  in   two  different   colour  combinations  of  the  same 


Fig.  37.— M'Nab's  method  of  duplex  printing 
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design.  Thia  Btyle,  however,  requires  to  be  carefully  executed  if  success  is  i"  be 
obtained.  The  oolonr  must  be  thick,  and  the  pressure  of  the  rollers  against  the 
cylinder  as  slight  as  is  consistent  with  a  good  impression;  otherwise,  when  two 
different  designs  are  printed,  either  one  or  both  is  almost  certain  to  Bhow  through 
the  cloth,  or  ii  two  different  oolourings  of  the  same  pattern  are  printed,  their 
colours  will  penetrate  through  the  cloth,  and  by  intermingling  will  produce,  in 
must  instances,  a  most  unpleasant,  uneven,  ami  "muddy"  effect. 

The  intermittent  or  "jumper'-'  printing  machine. — The  means  employed 
for  throwing  the  printing  rollers  in  ami  cut  of  action  in  "jumpers"  are  both 
numerous  ami  varied  in  principle.     Some  makers  make  use  of  lu_'s  or  cams  fixed 

on  an  endless  chain,  which  rev. lives  with  tin'  machine    and    in    Contact    with    rods 

which  act  dircctK  on  tin1  bearings  of  the  rollers,  foroing  them  back  every  time  a 
lug  passes  under  them  ;  others,  again,  employ  revolving  cams  which  act,  through 
a  system  of  levers,  in  just  tic  game  way  ;  and  yet  others  force  the  rollers  into 
OOntaol  with  the  cylinder  by  means  of  steam  or  compressed  air  acting  on  a 
piston  the  rod  of  which  communicates  with  the  roller  bearings,  and  moves  them 
backwards  and  forwards  at  regular  intervals. 

In  practically  every  type  of  intermittent  machine  the  length  of  cloth  printed 
and  the  length  allowed  to  pass  unprinted  by  certain  rollers  is  determined  by 
cams,  which  act  either  directly,  or  through  levers,  or  by  opening  steam  or  coin 
pressed-air  valves,  upon  the  rollers.  Endless  chain  machines  are  no  longer  made, 
although  there  are  several  still  in  use.  They  have  been  superseded  by  the 
revolving  cam  aystem,  which  is  not  only  more  reliable  in  action,  but  is  easier  to 
manipulate,  and  gives  a  much  criaper  definition  at  the  beginning  and  end  of  its 
impression.  The  steam  and  compressed-air  machines  are  of  comparatively 
recent  introduction,  and  up  to  the  present  they  have  not  succeeded  in  replacing 
the  latest  improvements  in  the  earn  machines,  though  it  is  quite  likely  that  in 
course  of  time  they  will  do  so,  especially  as  the  wear  and  tear  on  their  valve- 
opening  cams  is  much  less  than  on  those  which  have  to  act  more  or  less  directly 
on  the  rollers  themselves.  That  the  cams  should  be  of  exactly  the  right  Bize  is 
one  of  the  most  important  factors  in  good  "sarrie"  printing,  and  it  is,  therefore, 
a  great  recommendation  to  any  system  if  it  can  be  shown  to  prolong  the  life  of 
the  controlling  cams.  Moreover,  by  utilising  steam  or  compressed  air  for 
moving  the  rollers,  it  is  probable  that  the  shocks  they  occasion  in  coming  into 
and  out  of  contact  with  the  cylinder  could  be  considerably  reduced,  if  not 
altogether  obviated,-  an  advantage  which  would  add,  in  no  small  measure,  to 
the  facilities  for  keeping  the  various  rollers  in  "register,"  and  would  at  tie 
sane  time  lessen  the  cost  of  upkeep.  On  the  whole,  the  cam  machine  is  at  the 
present  time  the  most  widely  used  of  its  class,  and  amongst  the  many  excellent 
makes  on  the  market  it  is  difficult  to  say  which  is  the  best. 

Another  modification  of  the  cylinder  machine  used  for  printing  on  one  side 
Of  the  Cloth  Only  is  the  " SQtrBBOBE  "  MACHINE  of  Messrs  Sackville  and  Swallow. 
The   great   advantage    claimed    for   this   machine    is    that     it   dispenses    with    the 

necessity  for  " lapping,"  blankets  and  back  greys,  their  place  being  taken  by  a 
cylinder  covered  with  a  thick  layer  of  india  rubber,  which  does  duty  for  all,  and 
which  is  kept  constantly  clean  by  being  washed  at  every  revolution  of  the 
machine.  In  other  respects  the  "aqueegee"  machine  is  worked  in  tic  usual 
way.  Fig.  38  is  a  section  of  it,  showing  all  its  essential  features-  the  washing 
arrangement  and  india-rubber  pressure  bowl, 

The  (doth  to  be  printed,  < ',  enters  the  machine  at  the  point  shown  and  | 
round  the  cylinder  I  >  covered  with  the  layer  of  india  rubber  I,  and  between  it  and 
the  engraved  printing  rollers,  K,  K,  K,  in  the  ordinary  manner.  Any  colour  that 
may  have  penetrated  through  the  cloth  on  to  the  surface  of  tl ylinder,  I',  is  re- 
moval by  means  of  the  washing  tackle  A,  I'.,  S,  which  consists  of  a  "spirt  pipe. 
A,  delivering  a  constant  stream  of  warm  water  :  a  reciprocating  brush,  B,  which 
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scrubs  the  adhering  colour  off  the  face  of  the  cylinder;  and  the  india-rubber 
"squeegee,"  S,  which  effectually  removes  the  excess  of  water,  leaving  the  surface 
of  the  cylinder  perfectly  clean,  and  sufficiently  dry  to  allow  the  printing  to  be 
proceeded  with  without  any  fear  of  the  colours  "running"  into  each  other. 
The  "squeegee  "  machine  is  said  to  yield  excellent  results  in  the  hands  of  its 
inventors  in  whose  works  it  is  installed,  but  so  far  it  has  failed  to  recommend 
itself  to  the  majority  of  calico  printers,  who  find  the  older  machine  better  adapted 
to  the  various  styles  of  work  with  which  they  have  to  deal.  So  long  as  the 
india-rubber  covering  of  its  cylinder  is  in  good  condition,  it  is  possible  that  the 
"  squeegee "  machine  may  be  worked  much  more  economically  for  three-  and 
four-colour  patterns  than  the  ordinary  machine,  the  working  expenses  of  which 
are  augmented  by  the  necessity  for  increased  drying  accommodation,  by  the  cost 
of  blankets,  lapping  and  "greys,"  and  by  the  extra  time  and  labour  that  are 
required  in  their  manipulation.  On  the  other  hand,  india-rubber  covered  bowls 
of  all  descriptions  are  liable  to  rapid  deterioration  under  pressure,  and,  from  what 

has  already  been  said  respect- 
ing the  conditions  of  calico 
printing,  it  is  easy  to  see  that 
once  the  bowl  of  the  "  squee- 
gee" machine  is  damaged  or 
becomes  uneven  from  constant 
use,  it  immediately  becomes 
quite  useless  for  its  purpose, 
aud  must  either  be  repaired 
or  replaced.  It  is  well  known 
that  repairs  or  "  patchings- 
up "  are  rarely  satisfactory, 
and  that  in  the  long-run  it  is 
al  ways  best  to  re-cover  entirely 
a  rubber  bowl ;  so  that  pos- 
sibly  the  cost  of  maintaining 
the  efficiency  of  a  "  squee- 
gee "  machine  may  more  than 
counterbalance  the  gain  de- 
rived from  its  doing  away  with 
blankets,  back  greys  and  lapping,  for  rubber-covered  bowls  of  large  size  are 
expensive  items  in  any  machine.  At  any  rate,  the  principle  of  the  "squeegee" 
machine  is  scarcely  applicable  to  machines  printing  from  six  to  twelve  colours  at 
a  time.  In  the  first  place,  the  large  amount  of  space  taken  up  by  the  washing 
apparatus  would  make  it  necessary  to  employ  cylinders  of  abnormal  size,  and 
these,  covered  in  rubber,  would  be  very  costly  ;  secondly,  the  enormous  sum-total 
of  the  pressures  of  the  various  rollers  would,  judging  by  the  analogy  of  ordinary 
rubber  squeezer  bowls,  very  soon  cause  the  rubber  to  detach  itself  from  its  iron 
bed,  and  thus  render  the  cylinder  utterly  useless  ;-  and  thirdly,  the  rollers  would 
always  have  to  be  wider  (or  longer)  than  the  cylinder,  to  prevent  the  rubber 
covering  from  being  crushed  or  squeezed  outwards  towards  the  edges,  and 
gradually  accumulating  there,  until  it  finally  interfered  with  the  regularity  of  the 
printing.  As  in  many  (probably  most)  cases  the  printing  rollers  are  shorter 
than  the  width  of  the  cylinder,  the  employment  of  "  squeegee  "  machines  would 
add  considerably  to  the  cost  of  production  in  all  works  where  thousands  of 
patterns  are  in  constant  use,  and  thus  the  extra  capital  sunk  in  copper  alone 
would  probably  absorb  the  gain  in  other  directions.  Add  to  all  this  the  fact 
that  every  additional  roller  increases  the  risk  of  damage  to  the  bowl,  and  it  is 
easy  to  understand  why  the  "squeegee"  machine  has  not  been  more  generally 
adopted. 


38. — Squeegee  printing  machine. 
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Many  other  forms  and  modifications  of  the  printing  processes  have  been 
suggested,  and  even  introduced   into  practioe,  for  Bpeoial  styles;  bu1  as  they 
are  Dot  of  general  interest,  an  account  of  them  must  be  looked  for  in  ti 
of  the  various  periodicals  that  are  devoted  to  the  review  of  current  events  and 
improvements  in  the  dyeing  and  printing  industries. 

Before  leaving  the  subject  of  methods  of  printing  textile  fabrics,  il  may  be 
well  to  mention  that  all  olotb  for  printing  is  wound  on  holloa  wooden  or  iron 
" shells,"  through  which  a  loose  iron  centre  or  axle  is  passed  when  the  roll  is 
required  for  placing  in  the  machine.  The  ends  of  this  axle  rest  in  Blots  prepared 
to  receive  them,  and  the  cloth  is  simply  unwound  by  being  drawn  through  the 
machine  between  the  printing  rollers  and  the  pressure  howl.      On  its  way  it 

passes  Under  and  over  a  series  of  tension  rails,  and  over  one  or  more  scrimp  rails, 

which  free  ii  from  pleats  and  creases,  so  that  it  enters  the  machine  stretched  to 
its  full  width,  and  presents  a  perfectly  even  surface  to  the  action  of  the  rollers. 
Defects  incidental  to  roller  printing.-  Apart  from  the  actual  misfitting  of 

a  pattern,  whirl,  is  not  an  accident,  but  due  to  carelessness,  the  principal  defects 

to  which  patterns  printed  by  machine  are  liable  are  the  following: — 

1st,  Scii.vh  in-,  -These  may  be  caused  in  many  ways,  but  they  are  usually 
due  to  gritty  particles  (-and  or  metal)  in  the  colour,  which  cut  into  the  surface 
of  the  roller  deeply  enough  to  show  themselves  when  the  goods  are  fully 
developed.     Scratches  arc  remedied  by  burnishing. 

2ni>,  "  Sn.utkhs. "-  -Large,  ugly-looking  double  stripes  of  colour  running  up 
the  piece  are  caused  bj  some  foreign  substance  getting  under  the  doctor-edge  and 
lifting  it  off  the  roller,  thus  permitting  a  large  amount  of  colour  to  pass  and  he 
transferred  to  the  cloth  in  the  form  of  a  smudgy  stripe.  "Snappers"  may  be 
either  long  or  Bhort,  according  as  the  obstruction  gets  jammed  between  the  roller 
and  doctor,  or  works  itself  loose  almost  immediately  ;  in  either  case  it  is  advis- 
able to  Stop  the  machine,  to  wash  both  doctor  and  roller,  and  to  send  the  colour 
to  be  strained  afresh.  One  of  the  commonest  causes  of  "snappers"  is  due  to 
loose  threads  from  the  cloth  escaping  under  the  "lint  doctor,"  and  afterwards 
being  carried  up  with  the  colour  under  the  "cleaning  doctor,"  which  they  lift, 

with  the   result    already  described.       Hits   of  dried   colour,   pieces   of   standi    that 

have  not  been  mixed  in  properly,  and  other  hard  bodies  are  all  likely  to  give  rise 
to  "snappers"  if  they  are  allowed  to  remain  in  the  printing  colour. 

3RD,  "LiFTH." — These  arc  very  like  minute  "snappers,"  but  they  usually 
occur  at  regular  intervals  on  the  cloth,  although  they  are  sometimes  veritable 
"  snappers,1  caused  by  the  passage  under  the  doctor  of  a  minute  particle  of  grit. 
W  hen  they  recur  at  regular  distances,  corresponding  to  the  circumference  of  the 
roller,  they  will  invariably  be  found  to  be  caused  by  a  particle  of  steel  that  has 
become  embedded  in  the  roller,  and  which,  by  projecting  a  little,  lifts  the  "  doctor" 
every  time  it  passes  under  it,  and  so  allows  a  small  quantity  of  colour  to  remain 
upon  the  smooth,  unengraved  surface  of  the  roller — colour  which,  of  course,  is 
transferred  to  the  cloth. 

4th,  "Streaks." — Streaks  consist  of  fine  lines  or  series  of  fine  lines  running 
along  the  piece  in  a  direction  more  or  less  parallel  to  its  selvedge-,  and  they  may 
result  either  from  a  scratch  on  the  roller  or  from  a  snip  in  the  doctor 
Both  scratches  and  snips  are  mainly  caused  by  grit  in  the  colour,  and  not 
infrequently  by  the  steel  tilings  that  have  escaped  removal  when  the  doct 
was  sharpened.  A  "doctor  streak"  is  easily  distinguished  from  a  scratch  in  the 
roller  by  its  wavy  appearance,  which  is  due  to  the  "traverse"  motion  of  the 
••doctor";  streaks  arising   from    scratches  in   the   roller  are  always  atraight, 

uule.-s    it     happens    that    tl Sending    particle    of    grit    stick-    on    the    doctor, 

and  is  carried  to  and  fro  with  it,  thus  cutting  an  undulating  line  on  the 
roller.  As  a  rule,  a  scratch  of  this  latter  description  forms  a  broken  line  01 
"streak,"  whereas  a  suip  in    the    doctor    gives  a  continuous   line   throughout. 
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Streaks  can  only  be  remedied  by  either  polishing  the  roller  or  re-sharpening 
the  "  cleaning  doctor." 

5th,  "Scumming." — Scumming  is  a  term  applied  to  the  effect  produced  by 
the  insufficient  cleaning  of  the  unengraved  smooth  surface  of  the  printing  roller 
— an  effect  which  consists  in  the  whole  surface  of  the  cloth  being  soiled  by  a 
film  of  one  or  more  colours.  "  Scumming "  may  arise  from  any  one  of  the 
following  causes: — (a)  a  rough  doctor-edge;  (&)  a  badly  adjusted  doctor,  the 
edge  of  which  docs  not  rest  upon  the  roller  sufficiently  sharply  to  scrape  off  the 
superfluous  colour  ;  (c)  a  badly  faced  roller ;  that  is,  one  with  a  rough  surface 
which  retains  enough  colour,  after  passing  under  the  doctor,  to  soil  the  piece 
of  cloth  in  those  parts  which  ought  to  remain  imprinted  by  it ;  and  (d)  defective 
colour,  which  either  obstinately  resists  the  cleaning  action  of  the  doctor,  or 
abrades  the  polished  surface  of  the  roller,  or  destroys  the  smoothness  of  the 
doctor-edge  by  acting  upon  it  chemically  or  physically.  Strong  basic  colours, 
colours  containing  much  acid,  badly  ground  pigment  colours,  and  those,  too,  con- 
taining a  large  amount  of  solid  matter  or  strong  alkali,  are  all  liable  to  act 
detrimentally  in  one  or  other  of  the  above  ways,  and  their  preparation  therefore 
demands  the  utmost  care.  In  the  case  of  printing  pastes  made  up  with  energetic 
oxidising  or  reducing  agents,  and  with  strong  alkaline  lyes,  it  is  frequently 
necessary  to  prepare  the  cloth  with  some  substance  capable  of  neutralising  the 
action  of  the  thin  film  of  "  colour  "  which  always  remains  on  the  roller,  even  when 
the  machine  and  colour  are  in  the  best  condition  it  is  possible  to  attain  to  in 
practice.  Ke-polishing  of  the  roller,  re-sharpening  of  the  doctor,  or  modifying 
the  composition  of  the  colour  and  re-straining  it  are  all  remedies  for  "  scum- 
ming "  that  are  applied,  according  to  the  circumstances  under  which  it  occurs. 

6th,  "Scrimps." — These  and  "doubled  edges"  are  simply  creases  in  the 
cloth  which  pass  through  the  machine,  and,  in  preventing  the  colour  from 
reaching  the  underlying  parts  of  the  cloth,  show  up  as  white  places  in  the 
finished  goods.  As  a  rule,  good  "scrimp  rails"  of  corrugated  brass  are  all  that 
are  necessary  to  smooth  out  and  stretch  the  cloth,  but  occasionally  fine  creases 
that  have  been  "dried  in,"  on  the  drying- machines  after  bleaching,  resist  all 
attempts  at  removal  in  this  way,  and  the  only  thing  to  be  done  in  such  cases  is 
to  wet  out  the  cloth  and  re-dry  it,  either  over  the  ordinary  drying  cans  or  on  a 
stentering  machine. 

7th,  Uneven  Printing. — Uneven  distribution  of  colour  takes  place  under 
many  different  conditions  and  manifests  itself  in  various  ways,  all  of  which  may 
be  accounted  for  by  some  defect  in  either  the  cloth,  the  rollers,  the  colour,  or 
the  working  of  the  machine.  If  light,  granular  looking,  irregularly  shaped 
patches  are  developed  during  the  operations  of  steaming  or  dyeing,  their 
occurrence  may  be  put  down  in  most  cases  to  the  presence  of  lime  left  in  the 
cloth  during  the  bleaching.  Lime  stains  occur  at  irregular  intervals,  and  are 
easily  identified. 

When  one  side  or  edge  of  the  cloth  is  consistently  darker  than  the  other,  the 
unevenness  is  caused  by  the  pressure  of  the  roller  against  the  cylinder  being 
greater  at  one  end  of  the  roller  than  at  the  other  ;  if  the  dark  (or  light)  band 
runs  up  the  middle  of  the  piece,  it  is  attributable  to  inequalities  in  the  lapping,  or, 
in  the  case  of  long  rollers,  to  their  springing  in  the  centre,  where  pressure  cannot 
be  applied,  except  by  "packing"  the  lapping,  i.e.  by  introducing  strips  of  calico 
to  increase  its  thickness  in  the  middle.  Uneven  effects  of  a  similar  nature,  but 
not  so  regular  in  appearance,  are  also  caused  by  feeding  fresh  colour  into  the 
colour  box  at  one  point  only  instead  of  distributing  it  evenly  from  end  to  end  ; 
in  the  case  of  colours  that  froth  much,  or  that  are  apt  to  decompose,  it  is  most 
essential  to  replenish  the  box  as  evenly  as  possible,  in  order  to  keep  them  of  the 
same  composition,  strength,  and  tone  throughout.  Unevenness  is  also  produced 
by  colours  that  are  badly  mixed,  or  which  separate  out  in  the  course  of  working. 
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t  >f  these  latter,  pigment  colours  are  perhaps  the  worst  :  the  heavy  precipitates  of 
which  they  are  composed  are  very  apt  to  settle,  especially  if  the  printing  colour 
is  thin  :  and  it  frequently  happens  that)  in  mixtures,  one  constituent  settles  more 
rapidly  than  the  others,  with  the  result  that  not  onlyisthi  ikened, 

but  is  altered  in  -shade  at  the  same  time.  The  only  way  to  prevent  this  settling 
down  is  to  stir  the  colour  up  from  time  to  time,  both  in  the  colour  boi  of  the 
machine  and  in  the  tnh  which  contains  the  Bupply. 

If  a  roller  has  been  polished  a  good  deal  in  one  part  to  eradicate  scratches, 
etc.,  it  often  happens  that  that  particular  part  gives  a  weaker  impression  than 
the  rest  of  the  roller,  o\i  ing  to  the  engraving  having  been  reduoed  in  depth  :  or 
the  polishing  and  burnishing  may  have  been  so  drastic  as  to  cause  a  "  low  plan-  " 
ou  the  mil.]',  BO  that  the  doctor  fails  to  clean  it  properly,  and  thus  allows  a  Bmudge 
of  colour,  a  sort  of  local  "scum,"  to  be  transferred  to  the  cloth.  Weak  and 
uneven  impressions  are  also  due  to  the  unei[ual  depth  of  the  engraving  in 
different  parts  of  the  roller,  and  defects  arising  from  this  cause  always  occur 
at  perfectly  regular  intervals,  corresponding  to  the  circumference  of  the  roller. 

Another  factor  in  causing  uneven  printing  is  what  is  known  as  "lobbing," 
that  is,  the  slipping  of  the  roller  round  its  mandrel  at  every  revolution. 
"Lobbing"  only  takes  place  when  the  roller  is  put  on  too  loosely,  and  when  its 
tongue  or  internal  "tab"  is  too  narrow  for  the  groove  in  the  mandrel,  into 
which  it  ought  to  fit  tightly,  or  when  the  mandrel  itself  is  too  small  lor  tin 
particular  roller  put  upon  it.  In  such  cases  the  mandrel  is  frequently  wrapped 
with  calico  to  make  it  fit  the  roller  better,  but  this  operation  is  not  always 
effective,  as  the  grinding  action  set  up  rapidly  reduces  the  calico  to  small 
pieces,  even  powders  it  at  times,  and  the  "lobbing"  recommences,  gradually 
increasing  in  extent  until  the  machine  has  finally  to  be  stopped,  the  roller 
taken  out,  and  a  fresh  mandrel  inserted. 

Many  other  accidents  are  liable  to  happen  to  a  piece  of  calico  during  tie 
process  of  printing  by  machine,  but  the  foregoing  are  the  most  usual,  and  to 
them  can  be  traced  most  of  the  mechanical  defects  of  work  spoiled  in  printing. 
Considering  how  many  risks  have  to  be  guarded  ag  linfit,  and  that  these  risks 
increase  with  the  addition  of  every  extra  roller,  it  is  really  wonderful  how  many 
thousands  of  yards  of  cloth  can  be  printed  without  a  blemish  and  with  so  small 
a  percentage  of  jobs  (spoiled  work),  for  once  a  piece  is  badly  printed  it  is  very 
rarely  that  it  can  be  improved  by  any  subsequent  treatment  short  of  re  bleaching 
and  re-printing. 
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The  operations  connected  with  this  important  branch  of  calico-printworks 
routine  oonsist  of — 

i  'i   Moac-hing. 

(6)  Mercerising  (if  required). 

(«•)  Winding  on,  brushing,  and  shearing. 

(</)  [mpregnation  of  the  cloth  (when  necessary)  with  Buhstances  that  arc 
essentia]  to  the  full  development  of  the  colours. 

(c)  Stentering  ami  weft  straightening  of  »•!■  >t li  that  is  to  lie  [printed  with 
certain  Btyles  of  pattern. 

Most    of    these    operations   are    susceptihlo   of    inneh    variation,  and    D e  of 

them  is  carried  Out   in  exactly  the  same  way  in  every  works;   nor   is   the  older  in 

which  thev  are  performed  by  any  means  invariable.     Every  firm  adopts  that 

pr as  which  yields  the  best  results  with  its  plant  and  under  the  conditions 

obtaining  at  its  works,  and  consequently  it  would  be  impossible  to  describe  in 

this  work  even  a  tithe  of  the  numerous  modifications  that  are  employed.  All 
that  can  be  done,  therefore,  is  to  cite  a  few  typical  examples  of  the  methods  of 
bleaching,  and   Of   the    preparation   of  cloth    for   printing;   and   as    practically  all 

methods  in  genera]  use  on  the  large  scale  arc  based  upon  the  same  principles, 

any  variation  in  the  details  of  their  application  will  usually  be  found  to  have 
been  adopted  for  the  purpose   of    making    the    l.est    pns>il>le    use   of   existing 

machinery  or  of  new  plant. 

Such  being  the  ease,  the  following  processes  must  be  regarded  as  a  series  of 
operations  that  hue  given  good  results  in  particular  cases,  and  not  as  affording 
definite  and  unalterable  data  for  the  production  of  equally  good  results  under  all 
conditions. 

(a)  BLEACHING. 

The  theory  of  bleaching  and  the  rational*  of  the  numerous  operations  that 
are  involved  in  its  practical  application  have  been  treated  exhaustively  by  the 
authors  of . I  Manual  of  Dyeing,  a  work  which  the  present  volume  is  intended 
to  supplement.  Reference  can  be  made  to  that  work  for  scientific  details 
respecting  the  composition  and  properties  of  the  cotton  fibre  and  the  effect  of 
the  action  of  various  reagents  upon  it,  and  it  only  remains  hen  to  deal  with  the 
process  of  bleaching  in  its  relation  to  calico  printing. 

For  goods  intended  to  he  dyed  or  printed,  the  cloth  must  not  only  he  white 
(with  one  or  two  exceptions),  but  it  must  be  entirely  fr 1  from  foreign  matters, 

and   also   from    its   natural    impurities,  which,  if  allowed    to   remain,  tend    to    the 

production  of  stains,  and  in  any  case  detract  from  the  purity  and  brilliancy  of 

the  finished  snoods. 

Apart  from  moisture,  cotton  contains  about  5  per  ..ait.  of   natural  impurities 

that    an-  more  or  less  insoluble  in  water,  but  may  he  removed  I 

treatments  with  alkalis  ami  acid-. 

-:■ 
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According  to  Dr  Sehunck,  these  impurities  consist  of  fatty  and  wax)-  bodies, 
colouring  matter,  pectic  and  margaric  acids,  and  albuminous  substances.  In 
addition  to  these,  cotton  cloth  contains  various  added  impurities,  such  as  the 
sizing  pastes,  etc.,  that  are  employed  to  facilitate  the  weaving.  These  consist 
of  starch,  flour,  tallow,  paraffin  wax,  soap,  zinc  chloride,  magnesium  chloride, 
etc.,  not  to  speak  of  the  dust,  dirt,  and  mineral  oil  from  the  machinery  that  gets 
incorporated  with  the  fibre,  and  is  most  difficult  to  get  rid  of  afterwards. 

It  is  the  object  of  bleaching  to  remove  all  impurities  whatsoever,  to  leave 
the  cloth  in  a  condition  approximating  to  pure  cellulose,  and  to  render  it 
capable  of  absorbing,  evenly  and  regularly,  the  various  colouring  matters  and 
"  mordants  "  that  are  applied  to  it.  To  this  end  the  cloth  is  boiled  in  alkaline 
solutions,  followed  by  a  treatment  in  warm  or  cold  acids,  and  finally  submitted 
to  the  action  of  oxidising  agents,  which  are  the  only  substances  that  will  remove 
effectually  the  last  traces  of  the  natural  colour  of  the  fibre. 

The  alkalis  used  are  caustic  soda,  carbonate  of  soda,  and  milk  of  lime,  and  the 
boiling  of  the  cloth  with  their  solutions  is  effected  in  large  boilers  or  "kiers," 
arranged  either  singly  or  in  pairs,  through  which  the  liquor  circulates  con- 
tinuously. 

The  acids  employed  for  («)  decomposing  the  soaps  formed  by  the  alkalis 
with  the  fatty  matters  of  the  cloth,  and  (4)  neutralising  the  excess  of  alkali,  are, 
us  a  rule,  restricted  to  sulphuric  acid  and  hydrochloric  acid,  but  acetic  acid  is 
sometimes  used  for  special  purposes,  though  not  often,  on  account  of  its  expense. 
The  acids  are  applied  in  large  machines,  through  which  the  cloth  passes 
continuously  in  the  rope  form.  In  processes  for  bleaching  cloth  in  the  open 
width,  the  acid,  and  indeed  all  operations  except  boiling,  are  carried  out  in 
"becks,"  through  which  the  cloth  runs  over  a  series  of  rollers  fixed  therein. 
Bleaching  powder  is  the  oxidising  agent  in  most  general  use.  It  is  applied  in 
weak  solution,  and  in  machines  similar  to  those  used  for  "  souring  "  (the  treat- 
ment with  acid).  Between  each  operation  the  goods  are  well  washed  in  a 
plentiful  supply  of  water,  and  upon  the  final  wash  depends  much  of  the  ultimate 
success  of  the  work. 

The  ordinary  process  of  bleaching  is  carried  out  as  follows  : — 

(1)  Marking  and  Sewing  of  Pieces. — Each  piece  on  entering  the  works  is 
examined  in  the  "  grey-room  "  (where  all  unbleached  goods  are  stored)  for  faulty 
weaving,  dirt,  damages,  and  other  defects,  and  after  being  passed,  is  stamped  or 
marked,  in  gas  tar,  with  distinctive  letters  and  numbers,  which  not  only 
denote  its  quality,  source  of  origin,  and  date  of  arrival,  but  also  serve  as  valuable 
aids  in  tracing  faidts  and  in  making  comparisons  with  previous  deliveries.  A 
suitable  number  of  pieces  are  then  sewn  end  to  end  and  run  into  the  "singeing  "- 
room.  The  sewing  is  done  on  machines  worked  by  power  ;  they  are  of  simple 
construction,  as  such  machines  go,  and  call  for  no  more  than  mention. 

(2)  "Singeing." — The  object  of  "singeing"  is  to  burn  off,  as  completely  as 
possible,  all  the  filaments  and  fine  hairs  that  are  to  be  found  on  the  surface  of 
the  calico  as  received  from  the  weaver.  Singeing  is  effected  in  three  ways:  (1) 
plate  singeing  ;  (2)  revolving-roller  singeing  ;  and  (3)  gas  singeing. 

In  its  most  perfect  form  the  plate  singeing-machine  consists  of  two  copper 
plates  bent  to  a  semicircular  section,  and  arranged  to  form  a  portion  of  two 
flues  leading  from  a  coal-  or  coke-burning  stove.  By  this  means  both  plates  may 
be  heated  to  a  glowing  red  heat,  but,  as  a  rule,  one  plate  is  kept  considerably 
cooler  than  the  other — a  practice  whereby  great  economy  of  fuel  is  secured 
without  reducing  the  efficiency  of  the  machine.  The  cloth  passes  over,  and  in 
contact  with,  the  cooler  plate  first,  and  is  thus  prepared  for  being  thoroughly 
singed  on  the  hotter  plate.  On  leaving  the  two  red-hot  plates  the  cloth  is  drawn 
through  a  steam-box  or  water-trough  to  extinguish  any  adhering  sparks  or 
filaments  of  burning  cotton,  and  it  is  then  ready  for  bleaching, 
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Kig.  39  represents  :i  modern  phite  singeing  machine  in  aeotional  elevation: 
fig,  in  :i  view  of  the  traverse  motion  by  means  of  whioh  the  wear  of  thi   p 
is  equalised,  owing  to  the  constant  ohange  in  the  position  of  the  moving  cloth 
thereon. 


Tlie  chief  disadvantage  of  plate  singeing  is  that,  owing  to  irregular  heating  or 
unequal  wear  of  the  plates,  the  ringeing  is  apt  to  be  uneven  or  "strip 
defect  which  shows  up  very  distinctly  in  of  dyeing,  printing,  and 

finishing. 
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This  objection  may  be  almost  entirely  overcome  by  singeing  the  pieces  on  a 
revolving  roller  machine.  This  improved  machine  really  is  a  modification  of 
plate  singeing  ;  but  the  goods,  instead  of  being  drawn  over  Juced  red-hot  plates,  are 
passed  over  a  hollow  copper  or  cast-iron  cylinder,  through  which  the  fire  is  made 
to  pass,  and  which,  in  slowly  revolving,  continually  brings  into  contact  with  the 
moving  cloth  a  fresh  part  of  its  glowing  surface.  The  cylinder  revolves  in  a 
direction  opposite  to  that  travelled  by  the  goods,  so  that  the  nap  of  the  latter  is 
raised,  and  thus  allows  more  air  to  pass  between  the  cylinder  and  the  cloth,  with 
the  result  that  more  perfect  combustion  is  secured,  and  the  goods  singed  with 
greater  regularity.  By  arranging  two  cylinders  to  work  side  by  side  it  is 
possible  to  singe  both  sides  of  the  cloth  at  one  operation,  thus  effecting  a  great 
economy  of  time. 

Fig.  41  is  a  section  of  a  revolving  roller  singeing  machine. 

Tn  gas  tkigeing,  which  is  in  every  way  more  convenient,  more  economical, 
and  more  effective  than  either  of  the  preceding  systems,  the  pieces  are  drawn 
over  one  or  more  powerful  gas  flames  issuing  from  specially  constructed  burners, 


Fig.  40. — Traversing  movement  of  plate  singeing  machine. 

supplied,  under  pressure,  with  a  suitable  mixture  of  air  and  coal  gas.  Exhaust 
hoods  are  frequently  placed  above  the  cloth,  immediately  over  the  flames,  for 
the  express  purpose  of  drawing  the  flame  through  the  body  of  the  fabric,  the 
idea  being  that  its  singeing  power  is  thereby  increased.  Whatever  theoretical 
reasons  may  be  advanced  in  support  of  this  idea,  it  is  certain  that,  in  practice, 
gas  singeing  machines  yield  better  results  when  the  flame  is  allowed  to  play 
freely  on  the  under  side  of  the  cloth  than  when  the  '-exhaust  hoods"  are  in 
operation,  and  that,  except  in  the  case  of  very  open  fabrics,  the  exhaust  hoods  do 
not  even  draw  the  flame  through  the  material,  as  is  claimed  for  them.  A  long 
series  of  practical  trials  carried  out  on  different  types  of  gas  singeing  machines 
amply  demonstrated  that  the  only  effect  of  the  exhaust  hoods  was  to  localise  the 
flame  without  adding  to  its  intensity,  as  judged  by  the  quality  of  the  "  singeing  " 
it  gave.  As  a  matter  of  fact,  the  machines  fitted  with  exhaust  hoods  yielded 
consistently  poor  results  :  the  hoods  were  removed,  and  the  flame  allowed  to 
spread  out  along  the  under  side  of  the  cloth,  the  result  being  that  the  "  singeing  " 
was  perfectly  satisfactory.  The  only  inference  to  be  drawn  from  this  was,  that 
the  hoods  were  not  merely  useless,  but  harmful.  They  doubtless  increase  the 
actual  temperature  of  the  flame  by  concentrating  its  power  within  narrower 
limits,  but  at  the  same  time  they  reduce  its  efficiency  by  restricting  its  sphere 
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of  action,  the  increase  in  the  temperature  of  the  Same  no4  being  oommi  n 
wiili  the  decrease  in  the  area  of  the  oloth  npon  which  it  acta  al  b  given  moment. 


Of  course,  if  the  speed  at  which  the  oloth  passes  over  the  fiami 

possible  to  secure  satisfactorj  singeing,  but  at  th b1  of  lower  production. 

Rg,    12  is  a  diagrammatic  sketch  of  a  three-burner  gaa  singeing  machine, 
showing  hov  the  cloth  may  be  arran  " ''  ,i,m's  "" 

the  face  side,  or  twice  on  the  face  and  once  on  thi  single  operation. 


9° 
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The  passage  over  two  or  three  steam-heated  drying  cylinders  and  a  revolving 
brush  working  against  the  cloth  to  raise  up  the  flattened  nap  greatly  facilitates 
the  "singeing,"  and  permits  of  greater  speeds  being  run. 


Fig.  4'2. — Diagrammatic  section  of  a  "double  width,  three-burner,  gas  singeing  machine," 
showing  the  arrangements  for  the  different  treatment  of  two  separate  pieces  of  cloth  at  the 
same  time.  The  cloth  travels  in  the  direction  indicated  by  the  arrows,  and  the  solid  Mack 
line  represents  one  piece  singed  three  times  on  one  side  only,  while  the  dulled  line  repre-' 
sents  the  other  piece  being  singed  twice  on  the  face  side  and  once  on  the  back. 


(3)  Washing. — After  "singeing,"  the  pieces  are  either  passed  through  hot 
water  or  through  sulphuric  acid  at  3°  Tw.  and  allowed  to  lie  in  pile  overnight. 
In  the  former  case — the  "grey  wash" — the  impurities  soluble  in  water  are 
removed,  and  the  starchy  substances  used  in  sizing  are  rendered  soluble  by  the 
fermentation  set  up  ;  the  goods  are  also  thoroughly  wet  out,  and  in  the  best 
condition  for  being  acted  upon  by  the  alkalis  used  in  the  subsequent  processes. 
Nowadays  the  "  grey  wash  "  is  usually  discarded  in  favour  of  a  run  through 
weak  sulphuric  acid,  which  is  found  to  eliminate  the  sizing  materials  much  more 
effectually  than  water  alone.  The  acid  may  be  used  either  cold  or  at  a  tem- 
perature of  about  60°  C,  and  the  pieces,  after  being  passed  through  it,  are 
allowed  to  lie  from  eight  to  twelve  hours  in  pile,  care  being  taken  to  prevent 
them  from  drying.  They  are  then  well  washed  in  the  machine  shown  in  tig.  43, 
and  afterwards  saturated  in  milk  of  lime  in  a  similar  machine. 
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(I)  The  Lime  Boil. —In  tliis  operation   the  pi *  saturated   in   "milk  of 

lime "  are  subjected,  inn U-r  pressure,  to  the  action  of  boiling  lime  water,  which 
oirculates  continuously  through  the  material.     The  boiling  is  effected  in  lai 
cylindrical  boilers  or  "kiers"  of  wrought  iron  and  of  different  types,  and  the 
liquor  is  made  to  oiroulate  byrotary  pumps,  steam  Injectors,  or  by  the  mere 
pressure  of  the  steam  itself.     Those  in  most  general  use  are  ilie  Injector  kier 


Fig.  18. — Washing  (and  liming)  machine  (Mather  &  l'l.it  1 


and  the  coupled  high-pressure  kier.     In  the  former  (figs.  14  and  15)  the  boiling 
liquor  is  maintained  in  constant  circulation  by  a  steam  injector  (or  a  pump). 
which  continually  draws  it  from  the  bottom  of  the  kier,  forces  it  up  a  ri- 
te the  top,  andjdistributes  it  there  over  the  cloth,  through  which  it  is  drawn 
again  to  the  bottom  of  the  kier,  the  operations  being  repeated  as  longi 
kier  is  working. 

Coupled  high  pressure  kiers  are  used  where  it  is  d< ssary  to  bleach  quickly  . 

the  pressure  employed  reduces  the  time  of  boiling.  The  bottom  of  eaoh  kier  is 
connected  by  a  rise  pipe  with  the  top  of  its  neighbour,  and  through  these  pipes 
the  liquor  is  forced,  by  steam  pressure,  from  the  bottom  of  one  into  the  top  of 
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the  other.  When  all  the  liquor  has  passed  over,  the  steam  pressure  is  reversed, 
and  the  alternate  action  takes  place,  the  liquor  passing  hack  into  the  first  kier. 
In  this  way  two  kiers  Full  of  cloth  are  treated  with  one  kierful  of  liquor,  so 
that  a  good  deal  of  time  and  some  material  is  saved.  Coupled  kiers  are 
dangerous  to  use  for  the  "  lime  boil,"  however,  on  account  of  the  cloth  becoming 
tendered  by  contact  with  the  hot,  dry  sides  of  the  empty  kier. 


Fig.  44.— Injector  kier  (Mather  &  Piatt). 

Low  pressure  and  open  kiers  are  also  used  in  some  works,  but  they  are  now 
almost  obsolete. 

Whatever  form  of  kier  is  employed,  the  cloth  must  be  "  plaited  down  "  in  it 
in  a  certain  way,  so  as  to  be  well  packed,  but  at  the  same  time  not  too  tightly 
as  to  impede  the  flow  of  the  liquor,  nor  so  loosely  as  to  get  displaced  during  the 
boiling.  The  "  plaiting  down  "  is  done  by  boys  who  enter  the  kier  by  the  man- 
hole at  the  top  and  who  distribute  the  cloth  (which  enters  at  the  same  place) 
evenhT  all  over  the  kier  with  a  stick,  tramping  down  each  layer,  as  it  is  com- 
pleted, with  the  large  wooden  "clogs"  they  wear  for  the  purpose.     When  the 
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kin-  is  full  of  olotb  the  manhole  is  olosed  and  :i  quantity  of  lime  water,  suffioienl 

to  cover  the  cloth  entirely,  is  run  in.     The  amount  of  slaked  lime  used  ia  equal 
to  about  6  per  oent.  of  the  weight  of  the  cloth.     Steam  is  then  turned  mm,  and 
as  soon  as  all  the  air  is  driven  out,  all   nutlets  are   closed  and  the  injeotoi 
to  work.     The  goods  are  boiled  six  to  Bight  hours,  the  Lime  water  is  then  run  on 
as  rapidly  as  possible,  and  the  kier  tilled  up  immediately  with   cold  water.     If 


Fig.  45. — Section  of  injector  kier. 

this  is  not  done,  the  pieces  will  be  found  to  be  quite  rotten  wherever  thej  have 
come  into  contact  with  the  hot  kier  sides,  and  even  during  the  boiling  they 
must  be  kept  fully  immersed,  as  if  they  emerge  above  the  Burface  of  the  liquor 
the]  are  certain  to  "tender." 

During  the  lime  boil  the  fatty  and  oily  matters  contained  in  the  cloth  are 
converted  into  insoluble  lime  soaps,  the  starch,  Sour,  and  gums  are  eliminated, 
and  the  remaining  impurities  so  acted  upon  as  to  greatly  facilitate  their  removal 
in  the  various  operations  through  which  the  cloth  afterwards  passes.  Curiously 
enough,  the  pieces  appear  much  darker  after  the  Lime  boil  than  in  the 
state. 
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On  leaving  the  kier,  the  cloth  is  well  washed  (in  the  machine  shown  in 
tig.  43)  to  free  it  from  all  uneombined  lime  ami  soluble  matters,  and  is  then 
"  soured." 

(5)  Souring. — Souring  consists  in  running  the  goods  through  sulphuric  or, 
better,  hydrochloric,  acid  at  1°  Tw.  to  2°  Tw.  It  is  conducted  in  an  ordinary 
washing  machine  (tig.  43) ;  and  although  it  is  usually  carried  out  in  the  cold, 
excellent  results  have  been  obtained  by  souring  at  a  temperature  of  60°  to  70°  C. 
with  acid  at  about  half  the  above  strength  (f°  to  1°  Tw.). 

In  the  "grey  sours"  (the  first  souring)  iron  and  other  stains  are  removed, 
and  the  lime  soaps  are  decomposed,  leaving  the  free  fatty  acids  on  the  fibre  in 
such  a  condition  as  to  be  readily  converted  into  soluble  soda  soaps  in  the  subse- 
quent processes. 

After  a  thorough  washing  to  get  rid  of  the  "sours,"  the  goods  are  subjected 
to  the  action  of  boiling  soda-ash  or  caustic  soda.  Either  may  be  used  alone  or  a 
mixture  of  them  employed  :  some  bleachers  prefer  one  method,  others  another  ; 
and,  practically  speaking,  there  is  nothing  to  choose  between  them  so  long  as  the 
boiling  is  long  enough.  Caustic  soda  is  certainly  more  energetic  and  does  its 
work  more  quickly  than  soda-ash,  but,  for  some  reason,  the  latter  is  still  largely 
used  in  some  works,  even  to  the  total  exclusion  of  the  stronger  alkali.  The 
treatment  with  alkalis  is  known  as  the  "lye  boil." 

(6)  The  First  "Lye  Boil." — In  this  operation  the  goods  are  treated  with 
either  2|  per  cent,  of  their  weight  of  caustic  soda  or  5  per  cent,  of  soda-ash,  and 
with  from  1  per  cent,  to  2  per  cent,  of  resin  (in  the  form  of  a  liquid  soap  made 
by  boiling  it  up  with  li  times  its  weight  of  caustic  soda).  The  boiling,  if  con- 
ducted at  a  pressure  of  35-40  lbs.  per  square  inch,  takes  from  5-7  hours,  but  if 
a  lower  pressure  is  employed  the  time  occupied  is  correspondingly  longer. 
After  the  first  "lye  boil"  the  pieces  are  well  washed,  and  passed  on  to  the  second 
lye  boil. 

(7)  The  Second  "Lye  Boil"  simply  consists  of  treating  the  goods,  under  the 
same  conditions  of  temperature  and  pressure,  to  a  four  hours'  boil  in  a  2  per  cent, 
(on  the  weight  of  cloth)  solution  of  soda-ash,  after  which  they  are  well  washed 
again  through  one  or  two  machines  running  tandem.  The  second  lye  boil  is 
known  in  some  parts  as  the  "scald-off." 

The  function  of  the  "  lye  boils  "  is  to  convert  all  fatty  matter  left  on  the 
fibre  from  the  lime  boil  and  "  grey  sours  "  into  soluble  soaps,  and  they  also  effect 
the  complete  solution  of  any  other  impurities  that  may  be  present  in  the  "grey" 
cotton.  If  the  goods  have  been  insufficiently  washed  after  the  "  grey  sours " 
they  are  apt  to  become  "  tendered  "  during  the  first  "  lye  boil  "  with  resin.  How 
this  comes  about  is  not  well  understood,  but  it  is  a  well-ascertained  fact  that  it 
is  due,  in  some  way,  to  the  combined  action  of  the  resin  and  the  acid  left  in  the 
cloth.  What  role  the  resin  soap  actually  plays  during  the  first  "lye  boil  "  has 
never  been  satisfactorily  explained,  but  it  certainly  has  the  effect  of  removing 
certain  bodies  that  tend,  in  after  processes,  to  produce  "bad  whites  "  in  dyed 
and  printed  goods.  Many  attempts  have  been  made  to  dispense  with  it,  but  it 
still  retains  a  place  in  the  list  of  the  calico  printer's  drugs  ;  and  although  beauti- 
fully white  cloth  can  be  obtained  without  its  aid,  such  cloth  almost  invariably 
develops  mysterious  stains  in  dyeing  or  "steaming,"  or,  worse  still,  after  being 
kept  for  some  time  in  the  warehouse. 

After  the  two  "lye  boils,"  followed  by  a  "  souring  "  and  a  thoroughly  good 
wash,  the  cloth  may  be  considered,  for  all  practical  purposes,  to  be  entirely  free 
from  all  impurities,  with  the  exception  of  some  little  natural  colouring  matter  that 
still  remains.  This  can  only  be  removed  by  "  chemicking,"  or  by  a  treatment 
with  other  oxidising  agents. 

(8)  Chemicking. — In  this  operation  the  cloth  is  run  through  a  clear  solution 
of  bleaching  powder  contained  in  a  washing  machine  ;  it  is  then  squeezed  and 
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allowed  to  lie  in  pile  overnight  in  order  to  give  the  "bleaoh"  time  to  act, 
The  carbonic  acid  of  the  atmosphere  helps  to  liberate  the  chlorine1  from  the 
bleaching  powder.  The  Btrength  of  the  Bolution  of  bleaching  powder  used  varies 
between  1  and  '.'  Tw.,  according  to  oiroumstancea \  bui  it  is  always  better  t" 
ohemic  twice  with  a  weafe  Bolution  than  once  with  one  that  is  too  Btrong.  The 
ng  action  of  bleaching  powder  is  very  powerful,  and  requires  to  be  care 


Fig.  46. — Squeezer. 


fully  watched.  For  this  reason  the  solution  must  be  absolutely  five  from  un- 
dissolved particles  of  bleaching  powder,  the  smallest  of  which  is  quite  sufficient 
to  eat  a  hole  in  the  cloth.  After  the  " chemicking,"  the  cloth  is  washed,  then 
soured  in  sulphuric  or  hydrochloric  acid  1'  to  2  Tw.,  washed  again,  and  finally 
passed  through  a  "squeezer"  (ti'_'.  46)  ami  dried  up  over  steam-heated  cylinders, 
after  which  it  is  ready  for  printing. 

Many  modifications  of  tic  foregoing  process  arc  employed  in  different  works 
and    for   different    purposes.       Some    firms   us Ay   caustic   soda    for   the   "lye 

1  R.  L.  Taylor,  Jou  'ouriili,  April  1911. 
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boils  "  ;  others  only  soda-ash  ;  and  others  again  a  mixture  of  the  two  Occasion- 
all}-,  too,  both  lime  and  resin  are  dispensed  with  altogether,  the  cloth  being 
merely  treated  with  boiling  alkalis  (soda  |,  acid,  and  bleaching  powder.  The 
latter  procedure  answers  well  enough  for  certain  stjdes  of  printed  goods  and  for 
white  finishing,  but  in  all  cases  where  the  goods  are  intended  for  "  madder " 
dyeing  it  is  advisable  to  use  both  lime  and  resin  in  the  bleaching,  not  so  much 
because  they  produce  a  better  white,  but  because  they  discharge  from  the  cloth, 
more  cheaply  and  better  than  anything  else  hitherto  suggested,  those  substances 
that  attract  colouring  matter  in  the  dye  bath,  and  which  are  most  difficult  to 
"  clear  "  from  the  imprinted  parts  of  the  cloth,  which  ought  to  remain  a  sparkling 
white  when  the  goods  are  finished.  A  "white,"  equal  to  the  best,  can  easily  be 
obtained  by  treating  the  "grey  "  cloth  with  bleaching  powder  alone,  but  cloth  so 
treated  is  absolutely  useless  for  printing  purposes  ;  it  simply  retains  the  bulk  of  its 
original  impurities  in  a  modified  form,  and  these  impurities  give  rise  to  unsightly 
and  ineradicable  stains  and  patches  when  the  cloth,  after  printing,  is  exposed  to 
the  action  of  hot  steam  or  boiling  dye  liquors. 

As  an  addition  to  the  "lye  boils,"  bisulphite  of  soda  was  recommended  by 
H.  Koechlin,  and  used  by  him  at  the  works  of  Koechlin,  Baumgartner  &  Co.  at 
Loerrach  in  Alsace.  The  following  process,  based  upon  this  suggestion,  is  given 
by  E.  Lauber,  and  is  said  to  yield  excellent  results.     For  one  ton  of  cloth  : — 

(1)  Singe. 

(2)  Pass  through  sulphuric  acid  at  3°  Tw.  ;  allow  to  lie  four  or  five  hours  or 

overnight,  and  then — 

(3)  Wash. 

(4)  Boil  eight  to  ten  hours  at  25  lbs.  pressure  in — 

50  lbs.  caustic  soda, 
20    ,,    soda-ash, 

8    ,,     olive-oil  soap, 

1  gal.  bisulphite  of  soda  72°  Tw. 

(5)  Wash  well. 

(6)  Chemick  with  bleaching  powder  solution  at  about  1"  Tw. 
I  7 |  Wash. 

(8)  Sour  with  sulphuric  acid  at  2°-3°  Tw. 

(9)  Thoroughly  wash. 

For  lighter  goods,  correspondingly  smaller  quantities  are  taken 

When  the  grey  cloth  contains  a  good  deal  of  mineral  oil  the  addition  of 
aniline  has  been  found  beneficial ;  spotting  with  a  saponifiable  oil,  such  as  olive 
oil,  also  helps  to  remove  mineral  oil  stains  during  the  lye  boils,  and  other 
substances  are  likewise  employed  for  the  same  purpose — phenol,  Turkey-red 
oil,  and  various  soaps.1 

In  the  Mather-Thotnpson  process  the  goods,  after  boiling  in  alkalis,  are 
passed  successively  through  a  solution  of  bleaching  powder  and  an  atmosphere 
of  carbonic-acid  gas.  This  process  is  very  little-  used,  if  at  all,  and  cannot  be 
said  to  possess  any  striking  advantage  over  the  older  processes  when  they  are 
properly  carried  out. 

With  the  introduction  of  Mather  A  Piatt's  patent  steamer  kier,  a  section  of 
which  is  shown  in  tig.  47,  the  process  of  bleaching  was  much  shortened,  as  tin- 
operations  of  boiling  and  washing  (and  even  chemieking,  if  Deed  be)  can  be 
performed  in  the  kier  itself,  though  this  is  not  usually  done.  The  kier  consists 
of  a  wrought-iron  horizontal  boiler,  closed  at  one  end,  and  provided  at  the  other 
with  a  heavy  wedge-shaped  circular  door,  capable  of  being  raised  or  lowered  by 
means  of  a  counterpoise  or  hydraulic  arrangements; 

1  No  practicable  and  absolutely  sure  method  of  completely  eliminating  mineral-oil  stains 
has,  as  yet,  been  discovered.     See  Jour.  Soc  Dyers  and  Colourists,  March  1911. 
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The  goods  are  paoked  in  sheel  iron  waggons  with  perforated  bottoms,  and 

furnished  with  a  perforated  colitinn  in  the  centre,  so  that   the  boiling    Liquoi 
penetrate   thoroughly  and  evenly  throughoul    the  whole  mass  of  cloth,     The 

waggons  are  run  into  the  kier  on  rails  laid  therein  for  the  purpose  ;  the  door  is 

then   lowered   into  position  and   bolted   securely,   and   steam  tur I   on.      \\ 'In  I, 

all  the  air  in  the  kier  is  driven  out  B  solution  of  caustic  soda   is   introduced,   and 


_ 


iLr 


Fig.  47.— Section  of  the  :'  Mather"  patent  kier. 

caused  to  circulate  by  means  of  a  centrifugal  pump  which  draws  the  liquor  from 
beneath  the  perforated  bottoms  of  the  waggons  and  showers  it  again  over  the 
cloth  through  sprinklers  fixed  inside  the  top  of  the  kier  immediately  over  the 
c.ntrc  of  the  waggons.  In  this  way  the  cloth  is  kept  thoroughly  saturated  with 
boiling  liquor,  and  all  risk  of  "tendering"  is  avoided.  As  a  rule,  • 
fit  into  one  kier ;  and  the  temperature  of  the  circulating  liquor  is  maintained 
by  means  of  a  steam  heated  coil  of  copper  pipe-  situated  under  the  waggons  and 
between  the  rails  upon  which  they  rest. 

Under  proper  conditions    the   steamer   kier   is   capable  of  yielding  a  good 
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ordinary  bleach  with  only  one  boil.  As  a  rule,  however,  two  lye  boils  are  pre- 
ferable, especially  for  printing-cloths.  The  following  is  an  example  of  a  single- 
boil  bleach  : — 

(  1    Singe. 

( 11 )  Wet  out  or  pass  through  H.Si  >4  2    Tw. 

(3    Wash. 

(4)  Boil  four  to  six  hours  at  15  lbs.  pressure  with  a  sufficiency  of  caustie- 

-"lution  at  2°  to  i'  Tw.,  according  to  the  kind  of  cotton  under 
treatment. 

(5)  Wash  well. 

(6)  Cheniick  at  A°  to  J°  Tw.  and  allow  to  lie  several  hours. 
i  7  1  Wash. 

(8)  Sour  in  sulphuric  or  hydrochloric  acid  (H.,S04  2°  Tw.— HC1  3°  Tw.). 

(9)  Wash  well  and  dry. 

At  the  present  time  the  "steamer  kier  "  is  largely  used,  not  merely  because 
it  reduces  the  time  of  bleaching,  but  also  because  it  is  very  convenient,  in  that  it 
can  be  emptied  and  re-filled  with  great  rapidity,  and  can  be  used  in  conjunction 
with  practically  every  existing  process  of  bleaching.  In  the  form  employed  for 
"lye  boils"  it  is  unsuitable  for  "liming,''  but  with  very  slight  modification  it 
can  be  adapted  to  this  purpose  without  any  fear  of  destroying  the  cloth. 

1  if  late  years  many  new  methods  of  bleaching  have  been  proposed,  in  which 
advantage  has  been  taken  of  the  oxidising  action  of  the  peroxides  of  hydrogen 
and  sodium,  and  of  potassium  permanganate,  but,  so  far,  none  of  them  have 
replaced  bleaching  powder  to  any  extent,  except  perhaps  for  special  purposes 
with  which  this  volume  is  not  concerned.  Sodium  hypochlorite  is  the  only 
oxidising  agent,  apart  from  bleaching  powder,  that  is  of  any  great  use  for 
bleaching  in  a  printworks.  Its  great  advantage  is  that  it  obviates  the  risk  of 
calcium  sulphate  being  left  in  the  fibre  if  by  any  chance  the  pieces  are  in- 
sufficiently washed  before  they  are  "soured  "  in  sulphuric  acid.  Notwithstanding 
this,  it  is  rarely  used  for  bleaching  proper,  its  chief  employment  being  for  the 
final  "  chloring  "  of  printed  goods,  and  for  mixing  with  the  soap  solutions  used 
for  clearing  purposes  in  some  styles. 

Most  of  the  new  systems  of  bleaching  depend  for  their  value  upon  some 
improvement  in  machinery,  very  few  of  them  being  based  upon  anything  that 
can  be  considered  as  involving  a  radical  departure  from  the  old-established 
chemical  treatment. 

Of  these  new  systems  the  open-width  bleaching  arrangements  of  Tagliaui 
.v  Rigamonti,  Bentz  A-  Edmeston,  and  Jackson  &  Hunt  are  the  best  known  and 
perhaps  the  most  efficient,  though  the  last  named  does  not  give  a  very  high 
production.  The  advantage  of  open-width  bleaching  is  that  the  surface  of  the 
cloth  is  disturbed  as  little  as  possible,  and  that  the  warp  and  weft  threads  suffer 
a  minimum  of  distortion.  When  sateens  and  other  goods  with  a  fine  close 
surface  are  bleached  in  the  rope  form,  as  in  ordinary  bleaching,  their  threads 
get  twisted  and  their  surfaces  affected  by  the  tension  and  pressure  they  are 
subjected  to  in  passing  through  the  various  operations  and  machines.  In 
passing  between  squeezing  rollers  the  cloth  gets  crushed  :  and  although  the 
creases  so  formed  are  quite  unnoticeable  in  the  "white''  state,  they  show  up  in 
all  dyed  goods,  and  many  printed  goods,  that  are  afterwards  finished  on  the 
Schreiner  calender.  As  the  cloth  is  denser  where  the  creases  or  "scrimps" 
occur,  it  takes  the  dyestuff  unevenly,  and  results  in  "  streakiness,"  to  the  utter 
ruin  of  the  market  value  of  the  work. 

A  system  of  bleaching  in  use  at  one  of  the  most  important  works  on  the 
Continent  consists  in  performing  all  the  operations  of  bleaching,  except  that  of 
boiling,  in  the  open  width,  and  it  yields  eminently  satisfactory  results.  The 
boiling  is  conducted  in  the  rope  form,  in  a  "steamer"  kier,  but  whilst  in  this 
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Btate  the  oloth  undergoes  no  sqi dug  whatsoever,  and  1 aequently  all  risk  of 

abrasion  tn  its  surface  and  i In-  formation  of  oreases  is  avoided.  On  leaving  the 
singeing  machine  the  cloth  is  passed  in  the  open  width  through  boiling  water, 
and  thru  directly  through  ;i  cistern  containing  sulphuric  acid  3"  Tw .  at  a  tempera 
ture  of  60  C.  Aiter  standing  a  feM  hours  it  is  washed  and  saturated  in 
of  books  famished  with  top  and  hottum  guide  rollers,  and  india  rubber  howls  at 
the  exil  ''inl  of  Bach  beck.  The  first  heck  is  tilled  with  water  and  the  folio 
ones   with  caustic  soda  3     l    Tw,     The  oloth  passes  through  continuously  in 

the  full  open  width  :   as  it  emerges  from  the  last  hcek  it   passes   through   a    "  put 

eve"  (a  ring  of  porcelain),  and,  assuming  the  rope  form,  is  "plaited  down1 
directly  in  the  waggons  of  the  steamer  kier,     The  "lye  boils"  are  conducted 

in  the  usual  way,  and  the  cloth,  on  leaving  the  kier,  anil  after  draining  a  short 
time,  is  again  opined  out  by  passing  over  a  Birch  patent  "scutcher."  It 
then  passes  in  the  open  width  through  two  becks  of  hot  water  into  a  smaller 
beck  filled  with  "ohemick"  |*— 1J"  Tw.  at  a  temperature  of  60°  C.  From  here  it 
runs  on  to  a  travelling  hand  or  "creeper"  of  mackintosh,  arranged  to  travel  at  a 
speed  of  10  feet  per  minute;  from  the  "creeper"  it   passes  at  once  through  a 

beck  of  water,  and  then  into  a  second  beck  Containing  hydrochloric  acid  at  2    Tw  ., 

followed  by  a  thorough  wash  in  a  Boriea  of  deep  becks  or  cisterns,  through  which 

a  constant  Bow  of  clean  water  is  maintained.      After  leaving   the   kier   the   pieces 

pass   continuously  through  the  operations   of    washing,  chemicking,    washing, 

souring,  and  final  washing,  and  the  speed  at  which  these  several  operations  are 
carried  out  is  equal  to  a  production  of  80  to  90  yards  per  minute,  according  to  the 
Sort  of  cloth  under  treatment. 

This  combination  of  open-width  and  ordinary  "rope"  bleaching  is  suitable 

for  all    classes  of  goods,   from    the   most    delicate    "fancies"   to    the    heaviest    of 

shoddy  flannelettes,  and  has  been  in  use  for  some  time,  with  conspicuous  sui 

for  all  descriptions  of  cloth  between  these  extremes.  It  is  especially  useful 
for  low  grade  flannelettes  which,  in  the  rope  form,  are  excessively  liable  to  have 

their  selvedges  turn  (or  "  cracked,"  as  it  is  termed  )  in  passing  between  the  DOwls 
and  Squeezers  Of  washing  machines,  etc. 

Bleaching  forTubkbi  Reus  and  Iniiiuo  Discharges  is  often  described  as  a 
"  half  bleach,"  because  the  cloth  is  only  subjected  to  the  action  of  boiling 

and  is  not  treated  with  bleaching  powder  afterwards. 

Experience  has  demonstrated  that  a  good,  full,  rich  shade  of  Turkey-red  cannot 
be  produced  on  fully  bleached  cloth,  and  consequently  for  this  style  of  work  the 
goods  are  not  bleached  in  the-  ordinary  sense  of  the  word,  but  are  merely  freed 
of  their  fatty  and  wavy  impurities.  Apart  from  the  omission  of  bleaching 
powder,  the  operations  are  exactly  as  already  described      The  cloth  is  singed, 

"grey"  washed,  boiled,  soured,  and  boiled  and  soured  again,  alter  which  it  is 
well  washed  and  dried. 

Although  it  is  not  usual  in   England  to  use  "half   bleach"   cloth    Foi 
that  are  afterwards  to  be  printed    in    discharge    colours,  it    is    1 e    the    less    very 

applicable  to  this  purpose.     The  Blight  butty  tinge  of  the  ground  has  1 fleet 

in   dulling    the    pigment    colours    that    are    printed   over    it,    and    it     is    ri  D 
entirely  in  the  white  parts  of  the  printed  pattern  by  the  oxidising  action   of  the 
chromic  acid  liberated  from  the  bichromate  tash  that  is  used  fordis 

charging  tin'  Indigo-dyed  ground.     Moreover,  the  Indigo  dyes  up  a  fuller  shade, 

and  more  evenly,  on  half  bleached  than  on  fully  bleached  .loth,  so  that  it  is  not 
only  more  economical  as  regards  time,  labour,  and  material,  but  yields  a  better 
result.  These  are  important  considerations,  well  worthy  of  a  wider  recognition 
than  they  have  hitherto  received. 

In  all  methods  of  bleaching,  the  greatest  care  must  he  observed  at  everj 
to  avoid  the  formation  of  oxycellulose,  iron,  and  other  stains,  and  "tendi 

during    the    lime    boil,    etc.      The    kiers    must    be    kept    well    whitewashed;    the 
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water  must  be  clean  ;  the  cloth  kept  below  the  surface  of  the  boiling  liquors,  or 
thoroughly  saturated  with  them  ;  the  acids  must  not  be  allowed  to  dry  on  the 
cloth;  the  solutions  of  "  chemick  "  must  be  filtered  or  settled  until  they  are 
perfectly  clear;  they  must  not  be  allowed  to  come  into  contact  with  red-lead,  or 
even  flow  through  lead  pipes  ;  and  the  cloth,  after  chemicking,  must  be  kept 
away  from  clean  iron.  The  most  fruitful  cause  of  oxy cellulose  is  the  drying  of 
pieces  impregnated  with  bleaching  powder  solution  ;  it  is  also  caused  by  their 
contact  with  bright  iron,  and  by  any  lead  that  they  may  happen  to  contain. 
The  slightest  trace  of  lead  is  sometimes  sufficient  to  cause  serious  damage  ;  it 
is  converted  into  the  peroxide,1  which  is  a  powerful  oxidising  agent,  by  the 
chemick.  If  dirty  water  is  used  for  the  "  lye  boils  "  the  top  layers  of  the  cloth  in 
the  kier  act  as  a  filter  for  it,  and  become  so  imbued  with  dirt  that  it  is  difficult 
to  clean  them  in  any  subsequent  operations.  Both  caustic  soda  and  lime  act 
detrimentally  on  the  cloth  in  an  atmosphere  of  high-pressure  steam,  and  their 
solutions  must  therefore  always  be  present  in  sufficient  quantity  to  cover  the 
cloth  entirely  during  the  boiling.  Strong  solutions  of  bleaching  powder  and  un- 
dissolved particles  of  it  convert  the  cotton  into  oxycellulose,  which,  if  it  does 
not  render  the  cotton  weak,  at  least  gives  rise  to  irregular  work  by  attracting 
dyestuff  unevenly. 

Iron  stains  occur  in  goods  that  have  been  in  contact  with  the  bare  kier  sides, 
nails  in  stillages,  and  the  iron  parts  of  machinery.  They  can  generally  be 
removed  by  treating  the  cloth  in  a  warm  solution  of  oxalic  acid.  The  effect 
of  mineral  acids  dried  on  the  fibre  is  too  well  known  to  require  more  than 
mention. 

The  defects  incidental  to  bleaching,  and  their  causes  and  cure,  might  lie  gone 
into  at  much  greater  length,  but  sufficient  has  now  been  said  to  show  how 
important  bleaching  is  to  the  ultimate  success  of  a  calico  print,  and  how  defects 
that  are  quite  unnoticeable  in  the  bleach-house  are  liable  to  manifest  themselves 
in  most  exasperating  ways  in  subsequent  processes,  and  after  a  good  deal  of 
valuable  work  has  been  put  upon  the  cloth. 

Before  leaving  the  subject  of  bleaching  it  may  be  well  to  note  that  "  back 
greys"  used  in  the  printing  machine  arc  always  "singed"  before  they  arc  sent 
to  the  printer.  After  he  has  done  with  them  they  are  "soured,''  and  allowed  to 
lie  wet  in  pile,  to  decompose  the  thickening  and  dissolve  out  the  "  mordants  "  and 
colouring  matter  that  have  been  transferred  to  them  from  the  rollers  and  cloth. 
They  are  then  well  washed  and  bleached  in  the  ordinary  way. 

(b)  MERCERISING. 

As  generally  understood  at  the  present  day,  "  mercerising  "  is  held  to  denote 
that  treatment  of  woven  cotton  goods  which  imparts  to  them  a  permanent  silky 
lustre.  Strictly  speaking,  however,  it  consists  in  acting  upon  cotton  with  strong 
alkalis  or  other  reagents  which  contract  it,  the  lustre  being  obtained  or  not 
according  to  the  conditions  under  which  the  fibre  is  treated. 

In  1844  John  Mercer,  of  the  Oakenshaw  Printworks,  Lancashire,  made  the 
interesting  and  important  discovery  that  when  cotton  cloth  was  immersed  for  a 
short  time  in  a  strong  solution  of  caustic  soda  it  contracted  to  a  considerable 
extent,  and  was  so  altered,  both  physically  and  chemically,  that  it  not  only 
possessed  a  much  greater  strength  than  before  treatment,  but  also  a  greatly 
increased  affinity  for  dyestutt's  and  mordants.  This  discovery  he  patented,  but  it 
never  came  into  general  use  on  account  of  the  enormous  shrinkage  of  the  cloth. 
The  process  was  almost  forgotten  when  Thomas  and  Provost  noticed  that  if 
cotton   hanks  were  mercerised   under  tension,  to  prevent  their  shrinkage,   they 

1  W.  H.  Pennington,  Jour.  Soc.  Dyers  and  Colourisls,  1909,  p.  46. 
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attained  a  silky  lustre  in  addition  to  the  other  properties  resulting  from  the 
action  of  oaustio  soda,  and  thai  this  lustre  was  practically  unaffected  bj   the 
various  operations   of  dyeing.     Other   workers   were   not  slow    to   inv<   I 
further  the  great    possibilities  of  Thomas  and    Prevost's   process,  and   it 

not   long  before   its  successful   application   to  piece-goodB   became   an  act 

plished  fact, 

Strong  caustic  soda  causes  the  fihre  to  swell  up,  to  shrink,  and  to  beo ■ 

translucent   and  elastic     in  short,  to  bi me  entirely  changed,  so  thai    when 

examined  under  the  microscope  it  is  found  to  have  lost  completely  its  ordinary 
appearance.  The  fibres  are  no  longer  fial  and  twisted  like  ribbons,  but  round, 
straight,  and  transparent  :  their  walls  have  thickened  and  their  central  opening 
is  closed  up;  and  they  display  no  surface  markings  whatever.  In  this  Mate 
the  cotton,  after  washing,  -hows  no  lustre,  but  if  it  has  been  treated  and  « 
under  tension  it  exhibits  a  fine  lustre  similar  to  that  of  silk.  The  property  of 
elasticity  imparted  by  the  caustic  soda  is,  practically  speaking,  of  the  utmost 
importance,  as  it  enables  piece  goods  to  lie  "lustred"  or  "  mercerised  "  in  two 
differenl   ways,  according   to   the  conveniences   at    disposal.      They   may  he  either 

impregnated  with  soda  and  stretched  and  washed  in  a  continuous  way,  or  they 
may  he  •■hatched"  after  being  run  through  caustic  soda  anil  stretched  out  to 
width  and  washed  afterwards,  care  being  taken  neither  to  allow  them  to  lie  too 
lone-  nor  to  get  dry  before  washing.      Both  processes  are  used  in  printworks, 

the    lirst    named    being    the    most    usual,    and,    all    things    considered,    the    most 

oom  anient. 

If  the  goods  are  to  be  mercerised  before  bleaching,  they  are  lirst  singed  and 
"grey"  washed  or  "soured"  in  the  ordinary  manner.  They  are  then  well 
washed  again,  and  either  squeezed  in  the  rope  form  or  through  a  water  mangle 
in  the  open  width,  to  extract  the  excess  of  water.  The  latter  is  the  better 
method,  as  it  prevents  the  formation  of  crease  marks.  Then,  without  drying, 
they  are  passed  through  a  padding  machine,  provided  with  a  box  containing 
caustic  soda  at  50°  to  60;  Tw.  and  with  two  or  three  iron  bowls,  between  which 
the  cloth  passes,  and  which  serve  to  express  all  excess  of  liquor  from  it.  The 
goods  may  now  be  either  "batched"  and  allowed  to  stand  awhile,  or  they  may 
be  passed  directly  on  to  the  "Btenter"  or  stretching  mac-bine,  upon  which  they 

are  both  prevented  from  shrinking  and.  at    the   same   time,  washed   by  ana  of 

"spirt"  pipes  which  deliver  a  constant  supply  of  wash  water.  As  a  rule,  the 
lirst  feu  spirt  pipes  are  arranged  to  shower  dilute  caustic  soda  on  the  cloth   so 

as  to  maintain  the  greater  part  of  the  washings  from  the  eh, tb  at  a  strength 
suitable  for  usitiL'  in  the  kiers       The  real  of   the  wash  water  is  employed  for  dis- 

Bolving  more  caustic  soda,  or  is  concentrated  in  multiple-effect  evaporators  and 

Utilised  Over  again.       In    the   case   of   ;j Is   mercerised,    in  the  •■  -.rev      state  it    ia 

not  necessary  to  wash  all  the  can-'  ic  soda  out  ;  all  that  is  required  ia  to  reduce 
it-  strength  below  the  point  at  which  it  contracts  the  fibrt — saj  10  to  L5  Tw. 
When  bleached  and  dried  pieces  are  mercerised,  the  strength  of  the  caustic  soda 
may  lie  reduced  a  little,  but  the  best  results  cannot  be  secured  under  50*  Tw., 
and  it  is  therefore  always  advisable  to  work  with  the  stronger  solution.     Bleached 

g Is,  after  mercerising,  must  be  "soured,"  and  then  thoroughly  well  washed 

in  spiral  washing  machines,  unless,  of  course,  they  arc  specially  intended  for 
some   process  in   which   the   presence  of  free  alkali   is  not    detrimental. 

The  type  of  mercerising  machine  most  commonly  used  coni  dding 

mangle,  a  ••-tenter,"  and  a  series  of  washing  1 ka  provided  with  top  and  bottom 

roller-,  over  and  under  which  the  cloth  runs.      Tie  Utially 

of    two   travelling   chains,    the   links   of   which   consist    of    clips    which    -rip    the 

selvedges  of  tl loth.     Thedistai apart  of  these  tw,,  endless  chains  can  be 

regulated,  and  the  degree  of  their  divergence  can  be  adjusted  at  will,  according 
as   the  cloth  is  to  be  stretched  out   rapidly  or  gradually.      The   link-  an 
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struoted  so  that  the  greater  the  pull  of  the  cloth  the  tighter  is  it  held  ;  and  they 
are  also  furnished  with  a  device  which  not  only  straightens  out  creases  at  the 
edges  of  the  cloth,  but  also  prevents  the  clip  from  gripping  any  part  of  it  but  the 
selvedge.  Both  chains  run  at  the  same  speed,  and  for  a  certain  distance  they 
diverge  ;  after  that  they  run  parallel,  or  nearly  so.  On  entering  the  machine 
the  cloth  impregnated  with  caustic  soda  is  therefore  stretched  until  it  reaches 
its  full  width  at  the  point  where  the  chains  commence  to  run  parallel  with  each 
other  ;  at  this  point,  and  whilst  still  held  at  the  full  stretch,  it  is  subjected  to 
the  action  of  the  first  "spirt"  pipe,  and  during  its  passage  through  the  remain- 
ing length  of  the  machine  it  is  continuously  washed  by  a  series  of  perforated 
"spirt"  pipes,  arranged  to  play  upon  it  from  both  above  and  beneath.  The 
washings  are  retained  by  cisterns  situated  under  the  machine,  and  planned  so 
that  the  first  and  stronger  washings  are  kept  separate  from  the  later  and  weaker 
ones,  which  are  generally  utilised  by  being  pumped  into  the  first  few  "spirt" 
pipes.  On  leaving  the  stenter  the  cloth  runs  directly  into  the  hot>water  washing 
becks,  and  finally,  after  passing  between  the  bowls  of  a  mangle,  into  the  kiers  or 
into  spiral  washing  machines,  according  as  to  whether  it  has  been  mercerised  in 
the  "  grey  "  or  the  "  white  "  (bleached)  state. 

Many  other  systems  of  mercerising  are  in  vogue,  but  the  above-mentioned  is 
the  most  popular,  and  possibly  the  best  for  general  work.  Plate  IV.  shows  the 
machine  sent  out  by  Messrs  Mather  A-  Piatt. 

The  most  lustrous  effect  is  to  be  looked  for  when  the  mercerisation  is  per- 
formed in  the  cold  ;  and  it  can  be  always  taken  that  the  low:er  the  temperature, 
the  better  the  result.  This,  however,  refers  more  especially  to  comparatively 
weak  solutions  of  caustic  soda ;  for  the  mercerising  action  of  concentrated 
solutions  is  so  energetic  that  a  considerable  elevation  of  temperature  makes  but 
little  difference  to  the  lustre  produced.  The  effects  obtained  by  working  with 
caustic  soda  at  65°  Tw.  between  temperatures  so  widely  separated  as  0"  C.  and 
75°  C.  can  scarcely  be  distinguished  from  each  other,  whereas,  on  the  other  hand, 
caustic  soda  at  from  20°  to  30°  Tw.  will  only  mercerise  in  the  cold.  All  the 
same,  temperature  does  influence  the  result,  and  it  is  always  advisable  to  work  in 
the  cold  if  possible. 

Although  mercerising  has  long  since  passed  the  experimental  stage,  consider- 
able difference  of  opinion  still  exists  as  to  whether  it  is  better  to  mercerise 
before  or  after  bleaching.  In  some  quarters  it  is  held  that  cloth  mercerised 
before  bleaching  is  less  lustrous  than  that  mercerised  in  the  "  white  "  ;  and  in 
many  instances  this  is  perfectly  true.  But  it  constitutes  no  argument  in  favour 
of  bleaching  before  mercerising ;  for  it  is  found  that  "  grey  cloth  "  mercerised 
first  and  afterwards  bleached  by  boiling  in  soda-lyes,  followed  by  the  usual 
chemicking,  is  quite  as  lustrous  and  silky  in  appearance  as  similar  cloth  that  has 
been  bleached  before  mercerising.  The  loss  of  lustre  in  mercerised  "  grey  cloth  " 
is  due  to  the  action  of  the  lime  hoi/,  and  can  be  avoided  if  this  operation  is 
omitted — a  fact  which  has  been  proved  conclusively  by  a  long  series  of 
comparative  trials  on  the  large  scale. 

On  grounds  of  economy  and  convenience,  the  stage  at  which  the  mercerisation 
should  take  place  is  indisputable.  It  should  undoubtedly  precede  bleaching, 
and  in  most  up-to-date  works  it  does.  The  only  feasible  objection  that  can  be 
made  to  this  order  of  working  is,  that  calico  in  its  crude  unbleached  state  is  liable 
to  absorb  the  caustic  soda  unevenly,  and  thus  give  rise  to  various  defects  in  the 
way  of  stains,  streaks,  and  irregularities  of  shade.  In  practice,  however,  it  is 
found  that  "grey  cloth  "  properly  "soured  "  and  washed  after  "singeing"  is  no 
more  liable  to  contract  these  defects  than  is  white  cloth,  and  that,  in  point  of 
fact,  being  thoroughly  "wet  out,"  it  allows  the  caustic  soda  to  penetrate  more 
rapidly  and  completely  into  the  body  of  the  fabric.  Moreover,  when  cloth 
mercerised  in  the  "grey"  is  once  bleached,  it  is  finished  and  ready  for  printing, 
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iic,  w  1 11  Teas  cli  it  1 1  mercerised  <ift,r  iihiichinij  requires  additional  "souring"  and 
washing  and  drying  at  Least,  not  to  speak  of  still  further  treatment  that  is 
necessary  in  must  cases  tn  eradicate  the  stains  produced  by  OOntact  with  the 
clips  and  other  parte  of  the  machinery.     Mercerised  cloth  is  very  apt,  in  the 

white  state  and  when  wet,  to  contract  stains  from  anything  with  which  it  happens 
tn  cimie  in  contact  iron  or  wooden  rollers,  stillages  and  waggons,  etc., — and 
these  stains  are  generally  so  "fast"  as  to  resist  all  efforts  to  remove  them  by 
washing  and  soaping  alone.  It  then  becomes  necessary  to  rc-chemick  and  sour 
the  pieces  all  of  which  adds  to  the  cost  of  production.  For  this  reason  it  is 
better  to  mercerise  in  the  "grey,"  when  all  accidental  stains  are  removed  during 
the  ordinary  course  of  bleaching,  and  the  cloth  enters  the  "  white  room  "  in  a 
finished  condition.  Quite  apart  from  this  consideration,  a  notable  economy  is 
effected  in  time  ami  material  ;  the  amount  of  caustic  soda  retained  by  the  cloth 
is  allowed  for,  and  utilised  in  the  "lye-boils";  the  operations  of  washing, 
souring,  and  drying  are  reduced  in  number  ;  fewer  chemicals  are  used  ;  and  less 
labour  is  required,  the  cloth  going  through  fewer  processes.  In  addition, 
"  mercerising "  becomes  part  of  the  bleaching  process,  for  the  strong  caustic 
soda  employed,  and  the  effective  hot-water  wash  used,  must  perforco  exercise 
some  influence  upon  the  natural  impurities  of  the  fibre. 

Open  width  bleaching  is  the  system  par  excellence  to  adopt  for  all  classes  of 
mercerised  goods  ;  not  that  it  gives  a  better  white,  but  because  it  prevents  the 
distortion  of  the  warp  and  weft  threads  and  the  formation  of  crease  marks. 
Good  results  can  be.  and  are  regularly,  obtained  in  ordinary  high-pressure,  low- 
pressure,  and  "steamer''  kiers,  but  they  are  more  or  less  uncertain,  owing  to  the 
fact  that  goods  in  the  rope  form  are  liable  to  be  irregularly  acted  upon  by  the 
soda  during  the  boiling.  The  outer  folds  of  the  rope  are  more  thoroughly 
-nulled  by  the  soda  than  the  inner,  and  then,  again,  the  cloth  at  the  bottom  of 
the  kier  is  pressed  into  a  compact  mass  by  the  weight  above  it,  and  this  obstructs 
the  regular  percolation  of  the  circulating  liquor,  so  that  the  lower  layers  of  cloth 
are  subjected  to  a  less  searching  scouring  action  than  the  upper,  with  the  result 
that  the  cloth  is  irregularly  treated,  and  thus  develops  stains  and  patches  in 
subsequent  operations.  Streaks  running  in  the  direction  of  the  warp  are  of 
everyday  occurrence  in  sateen,  twill,  and  broche  cloth  that  has  been  bleached  in 
the  rope  form,  but  they  rarely  appear  in  that  bleached  in  the  open  width.  Such 
defects  are  due,  in  the  main,  to  the  folds  of  cloth  being  crushed  into  each  other 
in  passing  between  the  squeezer  bowls  of  washing,  souring,  and  chemicking 
machines,  which  abrade  the  cloth  and  displace  its  threads  ;  they  may  also  be 
caused  by  the  weight  of  cloth  in  the  kiers.  Whatever  their  origin,  they  are 
serious  disadvantages  in  any  cloth  that  relies  for  the  greater  part  of  its  value 
upon  its  lustre.  In  plain  goods  the  distortion  of  the  threads  is  scarcely  notice 
able,  but  in  mercerised  sateens  and  the  like,  especially  if  they  are  finished  on  the 
Schreiner  calender,  every  such  defect  manifests  itself  distinctly,  and  detracts 
considerably  from  the  value  of  the  goods.  Open-width  bleaching,  therefore,  is  to 
lie  preferred  for  mercerised  goods  whenever  possible,  although,  with  care, 
satisfactory  results  can  be  obtained  from  ordinary  kiers. 

Within  recent  years  Kdmeston  and  Reuss  have  patented  a  process  of  combined 
mercerising  and  "  lye  boiling,"  the  cloth  running  directly  from  the  mercerising 
machine  into  the  well-known  "  Bentz "  continuous  kier.  It  is  an  attractive 
process,  and,  in  experienced  hands,  ought  be  expected  to  yield  good  results  at  a 
minimum  cost  for  labour  and  material.  In  common  with  all  long,  continuous 
processes,  however,  it  has  the  disadvantage  t hat  if  the  cloth  happens  to  break, 
or  any  part  of  the  machinery  to  get  out  of  order,  the  whole  arrangement 
to  a  standstill,  and  a  Considerable  amount  of  time  is  required  to  adjii-t  matters 
and  get  the  machine  running  again.  As  a  rule,  the  simpler  and  shorter  a 
process  is,  the  more  likely  is  it  to  work  with  regularity. 
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(e)  SHEARING,  BRUSHING,  AND  "WINDING-OX." 

Before  the  bleached  calico  can  be  placed  in  the  printing  machine  it  requires 
to  be  wound  into  a  compact  "  batch  "  or  roll  on  a  hollow  wooden  or  iron  roller, 
through  the  central  opening  of  which  an  iron  spindle  is  passed  for  the  purpose 
of  supporting  it  in  the  machine.  In  addition  to  winding-on,  the  cloth  usually 
requires  shearing  to  remove  the  nap  from  its  surface,  and  then  a  thorough 
brushing  to  clear  it  from  all  adhering  loose  threads  and  cotton  down  or  fluff, 
which  would,  of  course,  lead  to  "  snappers  "  in  printing  if  allowed  to  remain. 
The  brushing,  shearing,  and  winding  on  are  all  performed  on  one  machine 
(tig.  48),  which  is  provided  with  helical  cutters,  revolving  at  a  high  speed, 
revolving  brushes,  and  a  batching  arrangement. 

In  certain  classes  of  work  it  is  necessary  to  damp  the  cloth  and  dry  it  over  a 
"stentering"  machine,  fitted  with  a  weft-straightening  arrangement  and  a 
"batching"  apparatus.  Amongst  the  styles  that  require  the  cloth  to  be  treated 
in  this  way  the  following  may  be  regarded  as  the  most  important : — Fancy  woven 
goods  in  which  the  woven  pattern  and  the  printed  pattern  must  be  quite  straight 


Fig.  48.— Shearing  machine.     (Mather  i-  Piatt  | 

(example  :  transverse  printed  stripes  on  vertical  woven  stripes,  or  vice  versii, 
forming  a  check) ;  large  printed  spots  on  geometrical  woven  designs  ;  bands  of 
pattern  printed  between  woven  stripes  ;  check  patterns  printed  on  any  kind  of 
cloth  ;  and  also  such  things  as  madder-dyed  handkerchiefs,  which  have  to  be 
"filled  in"  afterwards  by  hand  block  printing.  If  any  of  these  styles  are 
printed  on  crooked  cloth  to  start  with,  the  printed  design  will  be  pulled  out  of 
shape  when  the  cloth  is  subsequently  straightened  in  the  finishing  processes. 
Either  the  printed  pattern  must  be  sacrificed  or  the  cloth  pattern  must  be  left 
crooked  ;  it  is  impossible  to  have  both  right  if  the  cloth  is  not  properly  pre- 
pared at  the  outset.  Printed  on  fancy  woven  fabrics  that  are  not  straightened 
after  bleaching,  large  spots  and  designs  based  on  the  circle  become  distorted 
when  the  cloth  is  afterwards  straightened  :  squares  take  the  form  of  irregular 
diamonds  ;  straight  lines  become  undulating ;  checks,  instead  of  being  regular, 
float  about  in  all  sorts  of  directions  ;  and,  in  short,  the  whole  work  is  bad.  It  is 
an  important  point,  therefore,  to  consider  carefully  the  style  of  design  for  which 
the  cloth  is  intended,  and  act  accordingly. 

Drying  to  width  over  a  stretching  machine  or  stenter  is  also  essential  in  the 
cases  of  patterns  that  are  engraved  for  a  certain  width  of  cloth  and  with  a  border 
at  each  side.  Any  trusting  to  luck  to  provide  the  proper  width  in  these  cases 
usually  results  in  one  or  other  of  the  borders  running  over  the  edge  of  the 
selvedge,  and  being  printed  on  the  "back  grey"  or  blanket. 
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(./)  PREPARATION  OF  THE  CLOTH   WITH  "PREPARES." 

"Preparing"  is  a  technical  term  used  to  denote  the  impregnation  ol  the 
oloth  with  various  chemical  preparations  thai  are  essent ial  to  the  "brightening" 
ol  the  printed  colours,  or  to  their  formation  and  full  developmenl  on  the  fibre. 
The  oompoBition  of  these  various  "prepares"  will  be  dealt  with  farther  on  in 
connection  with  the  particular  styles  with  which  they  are  associated;  but  as 
their  application  to  the  cloth  takes  place  before,  printing,  it  falls  within  the 
scope  of  the  present  chapter. 

The  "  preparing  "  of  cloth  is  usually  conducted  in  a  padding  mangle  by  the 
prooes8  known  as  "slop  padding."  The  padding  mangle  or  "foulard 
fig.  19)  consists  of  two  squeezing  howls  the  upper  one  (A)  of  iron  covered  with 
india-rubber,  and  the  lower  one  (B)  of  brass — arranged  over  a  box  or  beck  (C), 
fitted  with  guide  rollers  of  wood  provided  with  brass  journals  and  working  in 
brass  bearings.     The  box  ought  to  be  of  wood,  and  capable  of  containing   From 


Fig.  49.— Padding  mangle. 


Fio.  BO. — Another  type  of  padding  mangle. 


15  to  30  gallons  of  liquor,  according  to  the  work  in  hand.  The  guide  rollers 
K,  K  are  arranged  so  as  to  allow  of  the  cloth  passing  five  or  six  times  through 
the  liquor  before  going  through  the  squeezer  bowds. 

On  emerging  from  the  padding  mangle,  tic  goods  run  directly  either  on  to 

a  cylinder  drying  machine  or  through  a  hot-air  drying  apparatus,  after  which 
thej   are  "wound  on"  in  the  usual  way,  and  are  then  ready  for  printing. 

In  many  cases  the  squeezer  bowls  are  made  of  wood,  the  bottom  one  being 

wrapped    with   several  folds  of  calico;   and   for  special   styles  and   fancy   WOVOD 

fabrics  the  goods  are  treated  either  wholly  or  in  part  on  "stentering  "  machines, 
for  reasons  already  given. 

A  special  form  of  padding  mangle  is  used  for  cloth  which  has  I □  printed 

in  certain  "reserve"  or  "resist "  colours,  and  which  has  afterwards  to  be  either 
'•  prepared  "  or  dyed-up  in  the  paddin  lu  Buch  cases,  if  the  printed 

cloth  we,e  passed  through  the  liquor  contained  in  the  boi  of  an  ordinary  padding 
mangle,  the  printed  portions  would  be  dissolved  ott',  and  either  spoil  the  padding 

liquor  or  run  into  the  surrounding  parts  of  the  cloth.      To  avoid  this,  the  bottom 

squeezer  bowl  is  arranged  to  dip  into  the  padding  liquor,  and  the  cloth  is  passed 
Btraight  through  the  " nip "  (that  is,  between  the  bowls),  and  then  dried 

the  solvent  action  of  the  liquor  can   take  effect.     The  bottom  bow]   is  wrapped 
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with  calico,  and  carries  the  liquor  up  to  the  cloth  in  much  the  same  way  that  a 
furnisher  does  to  an  engraved  roller  in  a  printing  machine. 

Fig.  50  illustrates  the  principle  of  this  method  of  working. 

Fig.  50,  A,  india-rubber  howl;  I!,  brass  howl;  C,  padding  box  ;  E,  tension 
rails,  corrugated  to  open  the  cloth  out  ;  K,  the  cloth. 

Padding  straight  through  the  "  nip,"  or  slop  padding,  is  not,  strictly  speaking, 
a  preparation  of  the  cloth  for  printing,  but  as  "preparing"  is  used  for  purposes 
other  than  printing,  it  may  as  well  be  mentioned  here  as  elsewhere  ;  goods  dyed 
before  printing  will  be  dealt  with  under  Discharge  Styles. 
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PREPARATION  OF  COLOURS  FOR  PRINTING. 

The  preparation  of  the  colours  for  calico  printing,  and  of  such  of  their  con- 
stituents as  are  made  in  the  works,  is  at  the  present  time  more  of  a  science 
than  an  art,  and  demands  for  its  proper  carrying  out  a  large  amount  of  chemical 
knowledge.  It  is  useless  nowadays  for  a  "colour  mixer"  to  attempt  to  keep 
abreast  of  the  times  unless  lie  possesses  a  sullieieut  knowledge  of  the  chemistry 
of  his  business  to  enable  him  to  get  his  effects  without  referring  to  his  grand 
Father's  "receipt  book,"  and  without  spending  a  vast  amount  of  time  in  making 
trials,  trusting  to  a  Lucky  "fluke"  to  yield  him  the  effect  he  is  groping  for. 
Although  man}-  old  colours,  that  were  applied  successfully  to  calico  in  the  early 
days  of  the  industry,  were  the  outcome  of  scientific  research  on  the  part  of 
chemists,  the  greater  number  of  old-time  colour  mixers  worked  on  the  principle 
of  trying  "a  bit  of  this  and  a  bit  of  that";  and  if  success  occasionally  crowned 
their  unaided  efforts,  it  was  usually  a  long  time  in  coming,  and  when  it  did 
arrive  it  was  due  rather  to  chance  than  to  any  systematic  method  of  working. 
With  the  introduction  of  coal-tar  colours  the  importance  of  the  "rule  of  thumb" 
colour  mixer  and  of  his  mysterious  seerets  began  to  dwindle,  and  has  continued  to 
do  so,  until  now  he  is  expected  (if  he  still  exists)  to  do  little  more  than  to  supervise 
routine  work.  The  chemist  has  taken  his  place  in  all  that  relates  to  the  intro- 
duction of  new  styles,  and  in  many  eases,  more  especially  on  the  Continent,  the 
colour  mixer  himself  is  a  trained  chemist.  In  the  old  days  practical  experience 
counted  before  everything — and  indeed  it  is  no  less  valuable  to-day,  for  there 
are  still  many  "tips"  and  "knacks"  that  no  amount  of  university  training  can 
impart  ;  but  nowadays  a  printworks  run  on  unscientific  lines  has  absolutely  no 
chance  of  equalling  the  best  work  of  its  up-to-date  competitors  who  employ  a 
stall'  of  specially  trained  chemists.  Experience  is  necessary,  but  it  must  lie 
supplemented  by  a  thorough  knowledge  of  the  principles  upon  which  modem 
calico  printing  is  based.  Many  substances,  such  as  Paranitraniline  red  or  Aniline 
black,  would  never  have  been  brought  within  the  range  of  practicability  save  by 
the  investigations  of  chemists  ;  they  afford  little  or  no  indication  of  their  tinctorial 
powers;  and  if,  in  many  cases,  these  powers  were  hit  upon  accidentally,  tiny 
were  at  least  discovered  during  the  course  of  scientific  work  that  would  never 
have  suggested  itself  to  the  mind  of,  or  been  undertaken  by,  the  purely 
"  practical  man." 

<-v'nito  apart  from  all  questions  of  discovery,  the  mere  application  of  many 
modern  colouring  matters  demands  the  supervision  of  a  ohemist  :  and  indeed 
all  the  operations  relating  to  calico  printing  ought  to  be  under  scientific  control. 
I  In'  conditions  under  which  a  colour  is  prepared,  the  proportions  . . r  its  ingredient-, 
the  order  in  which  they  are  added,  and  other  points,  all  affect  the  result.  Again, 
on  the  other  hand,  the  result  may  be  perfectly  satisfactory,  but  obtained  at  too 
great  a  cost.  In  all  these  cases  the  services  of  a  chemist  are  essential,  if  only 
on  grounds  of  economy,  not  to  speak  of  the  improved  quality  of  the  work 
turned  out. 
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The  actual  composition  of  the  various  colour  pastes  used  in  calico  printing 
will  be  dealt  with  in  another  part  of  this  volume  under  the  heading  of  "Styles 
of  Printing,"  the  object  of  the  present  chapter  being  merely  to  treat,  in  a 
general  way,  of  the  more  important  means,  methods,  and  materials  employed 
for  the  purpose  of  thickening  solutions,  etc.,  of  colouring  matters  and  mordants. 
The  substances  used  for  this  purpose  may  be  divided  iuto  two  distinct  classes: 
(1)  those  which  are  used  solely  as  thickening  agents,  and  are  afterwards 
removed,  as  completely  as  possible,  from  the  cloth  ;  and  (2)  those  which  are 
thickening  agents  and  fixing  agents  combined,  and  are  allowed  to  remain  on 
the  cloth,  forming,  as  they  do,  an  integral  part  of  the  finished  colour.  The 
function  of  a  thickening  belonging  to  the  first  class  is  simply  to  act  (a)  as  a 
vehicle  for  carrying  the  colour  to  the  cloth,  and  (b)  as  a  preventive  against  its 
spreading,  by  capillary  attraction,  beyond  the  limits  of  its  allotted  space  in  the 
design.  It  ought,  therefore,  to  possess  no  affinity  for  the  colour  or  the  mordant 
with  which  it  is  mixed,  otherwise,  on  washing  it  out  of  the  cloth,  a  good  deal 
of  the  colour  would  be  removed  along  with  it 

The  following  are  the  thickening  materials  in  most  general  use  : — 

1st  Class:  Starch,  flour,  gum  tragacanth  or  "dragon,"  gum  Senegal,  gum 
arabic,  dextrin  and  other  artificial  British  gums — with  or  without 
the  addition  of  china  clay,  etc. 

l'//./  Class:  Albumen,  casein,  lactarine,  and  glue. 

Other  materials,  such  as  linseed  mucilage  and  Iceland  moss,  etc.,  are  also 
sometimes  employed  for  special  purposes,  but  they  are  not  essential  to  any  style 
of  work,  and  can  be  replaced  in  all  cases  by  one  or  other  of  the  many  natural 
and  artificial  gums. 

Starch  is  a  substance  very  widely  diffused  throughout  the  vegetable 
kingdom.  It  is  found  in  almost  every  plant,  and  occurs  in  the  form  of  minute 
granules  in  the  seeds  of  various  cereals,  in  the  bulbs  and  tubers  of  many  plants, 
and  also  in  the  bark  and  pith  of  many  trees.  It  is  an  important  article  of 
manufacture,  and,  on  the  large  scale,  it  is  obtained  chiefly  from  wheat,  maize, 
potatoes,  and  rice.  Wheat,  maize,  and  rice  are  ground  up  with  cold  water  and 
a  little  caustic  soda,  which  dissolves  out  the  gluten  and  facilitates  the  separation 
of  the  starch.  The  milky  liquor  is  well  stirred  up,  and  then  run  through  coarse 
sieves  (to  separate  any  fibrous  matter  that  may  be  present)  and  allowed  to 
settle.  The  clear  water  is  then  drawn  off,  and  the  deposited  starch  well  washed 
several  times  with  cold  water,  again  allowed  to  settle,  and  finally  dried  in 
shallow  trays  or  boxes  at  a  gentle  heat.  When  perfectly  dry  the  cakes  break 
up  into  thousands  of  the  small  irregular  masses  so  characteristic  of  starch,  and 
the  starch  is  either  sold  in  this  form  or  is  ground  to  powder.  Potatoes  contain 
practically  no  gluten,  and  the  starch  is  simply  washed  out  of  them  with  cold 
water.  The  potatoes  are  pulped,  placed  on  sieves,  and  washed  in  a  stream  of 
water.  The  milky  liquid  is  then  allowed  to  settle,  the  deposited  starch  washed 
by  decantation,  and  then  dried  as  above. 

Starch  (CHH10O6)n  is  a  carbohydrate,  insoluble  in  cold  water  and  alcohol.  With 
boiling  water  the  granules  swell  up  and  burst,  forming  a  smooth,  homogeneous, 
gelatinous  mass,  in  which  form  it  is  used  for  stiffening  printed  goods  and  for 
laundry  purposes;  but  the  "starch  paste"  obtained  in  this  way  is  not  really 
a  solution  of  starch.  When,  however,  starch  is  heated  under  pressure  with 
water  at  a  temperature  of  150°  C.  it  goes  into  solution,  and  the  solution,  on 
cooling,  deposits  what  is  known  as  "soluble  starch,"  a  product  largely  employed 
for  "  finishing"  all  kinds  of  cotton  fabrics.  Soluble  starch  dissolves  sparingly 
in  cold  water,  but  is  completely  soluble  at  70°  C.  and  upwards.  Other  methods 
of  making  this  modified  form  of  starch  are  practised,  but  they  are  not  of  interest 
to  the  colour  mixer  on  account  of  the  impossibility  of  thickening  printing  colours 
with  soluble  starch.     When  boiled   with  very  dilute  sulphuric  or  hydrochloric 
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acids,  starch  is  converted  into  dextrin  and  loses  a  g 1  deal  oi  its  thickening 

power;  indeed  must  ordinary  acid-,  except  acetic  and  formic  acids,  have  the 
effeol  ol  thinning  starch  paste,  and  consequently  it  is  unsuitable  for  use  in 
Btronglj  aoid  "resists"  and  "  reserves,"  which  consist  for  the  most  pan  of  citric, 

tartaric,  and  o\alii-  acids  in  combination  with  bisulphate  of  soda.  It  it  used 
for  these  "colours,"  but  British  gum  is  usually  preferred. 

With  caustic  soda,  starch  paste  forms  a  still',  white,  transparent  jelly,  known 
as  "apparatine."  This  finds  a  limited  employment  in  "  finishing  "  operations ; 
but,  so  far,  it  has  not  been  used  to  any  extent  for  printing  colours,  although, 
when  neutralised  with  hydrochloric  acid,  it  lias  hcen  tried  as  a  suhstitute  for 
gum  tragacanth. 

Diastase  converts  starch  into  maltose  and  dextrin  without  injury  to  the 
fabrics  upon  which  it  is  printed,  and  without  att'ecting  the  colours,  and  is  used 
occasionally  to  assist  in  removing  starch  thickenings  from  cloth  that  is  required 
to  be  specially  soft  in  feel. 

All  starch  pastes  give  a  characteristic  dark  blue  coloration  with  iodine,  but 
the  colour  is  so  intense  that  if  the  various  starches  do  give  slightlj  different 
tones  of  blue  it  is  impossible  to  distinguish  them  sufficiently  well  to  use  this 
reaction  as  a  test  for  any  particular  starch.  For  this  the  microscope  must  be 
used:  each  standi  has  a  dill'ereiitly-shapcd  granule,  and  these  can  he  easily 
distinguished   from   each  other  under  a   moderate   power. 

The  most  important  starches  to  the  calico-printer  are  the  following: — 

(1)  Wheat  Starch. — Wheat  starch  is  the  most  largely  used  of  all  the 
thickening  agents  employed  in  textile  printing.  It  is  cheap,  is  not  easily  acted 
upon  by  colours  and  mordants,  is  useful  for  a  greater  variety  of  purposes  than 
any  other  thickening,  and  gives  a  good,  sound,  workable  paste,  which  keeps  well, 
and  may  be  either  used  alone  or  mixed  in  any  proportion  with  other  suitable 
thickenings  as  required. 

As  a  general  rule,  it  may  be  taken  that  the  greater  the  weight  of  thickening 
material  contained  by  a  given  colour,  the  lighter  will  be  the  shade  it  ultimately 
yields;  and,  conversely,  the  greater  the  weight  or  quantity  of  water,  the  deeper 

will  be  the  shade.      Starch   paste  containing  1-.'.  per  Cent,  of    wheat  starch  f IE 

a  more  or  less  aqueous  thickening,  which,  despite  its  fairly  thick  consistency, 
allows  the  colour  to  penetrate  well  into  the  body  of  the  cloth,  and  thus  yields 
shades  that  an1  fuller  and  more  opaque  in  quality  than  those  yielded  by  any 
of  the  gums  (except  tragacanth),  which  only  thicken  from  one  to  three  times 
their  own  weight  of  water. 

Starch  paste  prepared  with  water  alone  is  somewhat  too  "sticky''  to  work 
well  in  machine  printing  :  it  adheres  tenaciously  to  the  rollers,  and  if  at  all 
thick  it  frequently  escapes  past  the  "cleaning  doctor,'"  unless  great  weight  is 
put  upon  the  latter  —  a  practice  which  tends  to  wear  down  its  edge  rapidly,  and 
is,  moreover,  unnecessary  with  properly  prepared  colour.  It  also  sets  into  a 
stiff  mass  when  cold  and  after  standing  awhile,  and  requires  warming  up  again 
before  it  can  be  used.  In  order  to  avoid  these  disadvantages,  it  is  rendered 
softer  or  more  emollient  by  being  boiled  with  a  small  quantity  of  some  \.  _ 
oil,  which  brings  about  the  desired  end  without  reducing  the  consistency  of  the  paste, 
and  makes  it  possible  to  work  very  thick  colours  without  difficulty.  The  oils 
used  are  generally  either  olive,  rape  seed,  cotton  seed,  or  castor,  and  the  quantity 
added  varies  between  'J5  and  50  per  cent,  of  the  weight  of  starch  used,  according 
to  the  thickness  of  the  colour  and  the  purpose  for  which  it  is  intended. 

In  making  starch  paste,  the  starch  is  first  of  all  stirred  up  with  cold  water 
into  a  smooth,  creamy  paste  ;  the  oil  is  then  added,  and  the  whole  boiled  until 
the  thickened  mass  begUU  to  thin  again.  At  this  point  the  boiling  is  stopped 
and  the  paste  cooled  down.  To  obtain  the  best  result-,  the  paste  should  be 
stirred  continuously  during  the  whole  of  the   time   that   the   boiling  and   cooling 
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are  in  progress.  When  dyewood  extracts  and  solutions  of  dyestuffs  arc 
thickened  directly  with  starch,  the  same  procedure  is  adopted ;  the  starch  is 
beaten  up  with  water,  and  the  dyestuffs  are  added,  either  hot  or  cold.  The 
mixture  is  then  boiled  and  cooled,  and  before  removal  from  the  pan,  the 
necessary  mordants  are  added  and  well  stirred  in.  Acetic  and  other  organic 
acids  are  largely  employed  for  dissolving  dyestuffs,  but  their  presence  makes 
no  difference  to  the  method  of  working.  The  thickness  of  starch  pastes  varies 
according  to  the  style  of  work  in  hand  and  the  strength  or  depth  of  the  en- 
graving of  the  rollers.  For  most  work  a  paste  containing  from  12  to  15  per 
cent,  of  starch  is  quite  thick  enough  ;  but  for  coarse  engraving,  from  which  a 
sharply-defined  impression  is  desired,  and  for  all  crisp,  delicate  designs,  not  too 
lightly  engraved,  the  quantity  of  starch  may  rise  to  20  per  cent.  ;  on  the  other 
hand,  for  "  padding,"  that  is,  printing  a  fiat  colour  over  the  whole  surface  of 
the  cloth,  the  weight  of  starch  in  the  paste  rarely  exceeds  6  or  8  per  cent.,  as 
otherwise  the  printing  is  apt  to  appear  thin  or  bare. 

A  good  wheat  starch  ought  not  to  contain  more  than  15  per  cent,  of 
moisture,  nor  leave  more  than  0'5  per  cent,  of  ash  after  incineration.  In  other 
respects  its  suitability  for  calico  printing  can  only  be  determined  by  a  practical 
trial.  A  sample  of  the  starch  is  taken  and  made  into  a  paste  ;  its  whiteness 
and  thickness  are  then  noted  and  compared  with  a  sample  of  the  standard 
starch  in  use,  boiled  up  at  the  same  time  under  exactly  the  same  conditions. 
A  pale  Alizarin  pink  and  a  pale  Methylene  blue  are  then  made  up  from  both 
starches,  and  printed,  steamed,  and  washed  together ;  the  shades  they  give  are 
compared,  when  the  brighter  colours  denote  the  better  starch.  A  portion  of 
each  of  the  two  pastes  is  now  allowed  to  stand  a  few  days,  and  then  tested 
with  litmus  for  acidity,  and  further  examined  to  see  whether  it  has  retained 
its  original  consistency,  or  whether  it  has  broken  up  into  a  rough,  curdy-looking 
mass  of  lumps  of  paste,  floating  about  in  a  watery  medium.  The  whiter  and 
thicker  the  paste  obtained  from  a  given  weight  of  starch,  the  brighter  the 
colours  it  yields  ;  and  the  longer  the  paste  will  keep  without  turning  sour  and 
without  breaking  up  into  lumps,  the  better  is  the  starch  for  all  purposes  con- 
nected with  the  thickening  of  printing  colours. 

Wheat  starch  is  almost  always  used  for  thickening  dark  shades  of  all  classes 
of  colouring  matters ;  it  is  not  better  than  gum  tragacanth,  but  is  much 
cheaper  and  quite  as  good  for  all  styles  in  which  the  cloth  is  not  required  to 
be  particularly  soft  after  finishing.  It  certainly  does  impart  a  somewhat  harsh 
feel  to  the  cloth  when  printed  in  large,  heavy  masses,  such  as  occur  in  cretonne 
designs ;  but  in  practice  this  defect  is  more  or  less  overcome  by  mixing  the 
starch  thickening  with  various  proportions  of  gum  tragacanth  thickening,  which, 
although  it  may  be  quite  as  thick  as  starch  paste,  contains  a  very  large 
percentage  (95  per  cent.)  of  water,  and  consequently  does  not  stiffen  the  cloth 
to  anything  like  the  same  extent  that  starch  does.  Fine  patterns  in  fast 
colours  are  almost  invariably  printed  with  wheat-starch  thickenings,  unless 
the  colours  used  are  pigments,  Indigo  and  other  alkaline  colours,  or  mordants 
for  "  madder  "  dyeing. 

Maize  Starch  finds  but  limited  application  in  textile  printing.  Its  chief 
use  is  for  thickening  aluminate  of  soda  (alkaline  mordant),  and  occasionally  it 
is  mixed  with  British  gum  for  Indigo  and  Sulphide  printing  colours. 

Rice  Starch  forms  an  unstable  paste,  and  is  not  used  for  anything  but 
"finishing"  or  stiffening  printed  goods,  for  which  purpose  it  is  prepared  as 
required. 

Potato  Starch  is  also  restricted  to  "finishing"  operations,  and  is  of  no 
use  whatever  for  thickening  printing  colours  which  have  to  be  kept  for  any 
length  of  time. 

Flour. — In  addition  to  the  starch  it  contains,  wheat  flour  also  contains   a 
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nitrogenous  body — gluten     the  presence  of  which  renders  ii   unsuitable  Foi 
with  manj  modern  dyeatufis  and  their  mordants.     It  finds  its  most  important 
application   in   thickening   the   acetates  of  alumina  and  iron,  which  are  still 

largely    used    for    the    production    of    Mudik'r    ivds,    chocolates,    and     purples,    a 

Btyle  thai  was  formerly  in  much  greater  demand  than  at  present)  but  is  still 
produced  in  large  quantities  whenever  the  best  and  fastest  work  is  required. 
For  this  purpose  wheat  Hour  is  eminently  adapted;   it   is  a   powerful   thicken,]-, 

forming  a  soft,  full  paste,  which  allows  the  mordants  to  penetrate  well  into  the 
cloth,  ami  yields,  on  dyeing,  dark,  rich  colours  that  arc  remarkable  for  their 
evenness  and  bloom.     With  the  "ice  colours"  (diazotised  Paranitraniline,  etc), 

wheal   Sour   Lri\es   darker   shades   than    most  other  thickenings,  and  possesses  the 

further  advantage  of   producing  the  most  stable  printing  pastes,  although  no 

"ice  ooloura"  will  remain  in  good  condition  for  many  hours,  except  in  the 
Boldest  weather.  Flour  is  frequently  mixed  with  starch  or  gum  tragacanth, 
according  to  the  quality  of  paste  required  for  a  given  style  ;  it  is  very  rarely 
used  alone  nowadays.  The  testing  of  wheat  Hour  is  carried  out  in  exactly  the 
same  waj  as  the  testing  of  starch,  and  its  technical  value  depends  upon 
practically  the  same  properties.  The  colour-printing  trials  are,  of  course,  made 
with  the  colours  for  which  it  is  best  adapted,  but  in  other  respects  the  same 
good  qualities  are  to  be  sought  in  Hour  as  in  starch,  namely,  whiteness,  thickness, 
and  stability, 

GUM  THA<i &CANTH.-  Gum  tragacanth  or  "gum  dragon"  is  a  natural  gum 
obtained  from  a  genus  of  leguminous  plants,  of  which  the  most  important  is  the 
Attragaltu  gummifer.  Tragacanth  comes  into  the  market  in  the  form  of  dry, 
"horny"  scales  or  leaves,  which  vary  in  colour  from  white  to  deep  yellow, 
and  are  more  or  less  translucent  according  to  their  source  of  origin.  The 
best  and  most  expensive  quality  of  gum  tragacanth  is  white,  very  translucent, 
and  free  from  sand,  wooily  fibre,  and  dirt;  it  ought  to  dissolve  completely  in 
water,  and  form  a  thick,  smooth  paste  with  at  least  twenty  times  its  weight  of 
water.  When  boiled,  the  mucilage  becomes  thinner,  but  smoother;  and  if 
boiled  under  pressure,  the  solution  becomes  very  thin.  In  common  with  all 
natural  gums,  tragacanth  varies  in  its  behaviour  towards  tannic  acid,  metallic 
Baits,  and  alkalis,  the  best  sort  for  calico  printing  being  that  which  does  not 
become  gelatinous  with  the  above  substances.  Most  qualities  will  mix  fairly 
well  with  dilute  alkalis,  but,  curiously  enough,  the  best  quality  is  converted  into 
a  "ropy"  mass  by  strong  solutions  of  caustic  soda,  whereas  the  cheaper  and 
poorer  quality,  yellow  in  colour,  and  containing  a  comparatively  high  perci 
of  foreign  matter,  can  in  many  cases  be  mixed  perfectly  with  soda  sufficiently 
Strong  to  discharge  tannin  mordant.  It  varies  considerably,  however,  in  this 
respect,  no  two  seasons'  deliveries  being  quite  alike  in  their  behaviour  towards 
alkalis. 

Gum  tragacanth  is  chiefly  used,  either  alone  or  in  combination   with  a   little 
starch,  for  printing  dark,  heavy  "blotches,"  and  for  this  purpose  it  is  unexi 
as  it  is  easily  removed   from   the  cloth   in   washing,  and  leaves  it  almost,  if  not 
quite,  as  soft  as  it  was  before  printing.     It  is  also  extensively  employed  for  pale 

blotches  or   grounds  for  delaine   printing,   and    for  all    first  class    work    in    which 

softness  of  feel  is  a  desideratum.     It  is  mixed  with  albumen  in  the  makii 

pigment  printing  colours,  and  enters  into  a  good  many  of  the  dye  liq ■sand 

•■prepares"  that  arc  padded  on  the  mangle.  Iii  the  latter  case  it  tei 
equalise  the  absorption  of  the  liquors  bj  the  cloth  and  ensures  level  padding.  The 
tragacanth  thickening  or  mucilage  used  for  ordinary  "blotch"  printing  contains 
from  6  to  8  ozs.  of  gum  per  gallon  (say  i  to5  per  cent.*  ;  stronger  muoilag 
made  (7i  to  10  per  cent.),  but  they  are  employed  solely  For  adjusting  the 
thickness  of  colours  thai  are  too  thin,  and  for  mixing  with  solutions  of  dyestuffa, 
etc.,  in  order  to  bring  them  up  to  the  proper  consistency  for  printing. 
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In  making  tragacanth  thickening,  the  requisite  quantity  of  gum  is  soaked  in 
water  until  it  has  swollen  up  into  a  thick  paste;  it  is  placed  in  a  jacketed, 
steain-heated  pan,  fitted  with  mechanical  agitators,  and  boiled  and  stirred  until 
perfectly  homogeneous,  after  which  it  is  cooled  and  strained  ready  for  use. 

Gxm  Senegal  and  Gum  Arabic. — Both  these  gums  (including  gum  gedda, 
etc)  are  exudations  from  various  species  of  Acacia,  and  come  from  various  parts 
of  the  world.  They  occur  in  commerce  in  the  form  of  rounded  or  irregularly- 
shaped  pieces,  varying  in  size  from  that  of  a  pea  to  that  of  a  chestnut,  and  in 
colour  from  a  very  pale  yellow  to  a  deep  brownish-red.  They  are  nearly  odour- 
less, and  of  an  insipid  or  slightly  sweet  taste.  They  are  complex  in  composition 
and  constitution,  but  they  are  composed  in  the  main  of  one  or  all  of  the  three 
bodies,  arabin,  cerasin,  and  bassorin,  together  with  a  little  lime,  potash,  and 
magnesia. 

The  best  qualities  of  gum  Senegal  are  obtained  from  Acucia  Senega!,  a 
tree  which  forms  dense  forests  in  Nubia,  Seneganibia,  and  Kordofan.  The 
various  sorts  of  gums  that  come  from  India,  Australia,  and  the  Cape  are  of 
inferior  quality  ;  they  all  contain  a  comparatively  high  percentage  of  bassorin, 
which  is  insoluble  in  water,  merely  swelling  up  into  a  sticky,  gelatinous  mass, 
which  reacts  unfavourably  with  the  various  components  of  most  printing  colours. 

In  choosing  a  gum  of  the  Senegal  class  for  printing  purposes  preference  ought 
to  be  given  to  that  sample  which  is  most  easily  soluble  in  water,  gives  the 
clearest  and  lightest  solution,  keeps  the  longest,  and  is  not  coagulated  on  standing 
a  week  or  two  when  mixed  with  various  metallic  mordants  or  tannic  acid.  A 
good  gum  will  dissolve  completely  in  its  own  weight  of  water,  but  many  gums 
require  at  least  double  that  quantity  for  their  proper  solution.  Some  samples 
are  so  soluble  that,  in  the  powdered  form,  they  can  be  added  directly  to  the 
printing  colour,  and  will  dissolve  very  rapidly  therein  if  well  stirred  up  for  a  short 
time.  Most  qualities,  however,  require  boiling  water  for  their  complete  solution, 
and  in  the  case  of  Indian,  Australian,  and  Cape  gums,  the  boiling  must  be 
conducted  under  pressure,  and  even  then  complete  solution  is  not  always  obtained 
without  the  addition  of  acetic  or  other  acids. 

In  making  a  natural  gum  thickening,  the  gum  is  first  stirred  up  with  cold 
water  for  some  time  ;  the  floating  bits  of  chip,  woody  fibre,  etc.,  are  then 
skimmed  off,  and  the  whole  is  heated  for  several  hours  in  a  jacketed  pan  provided 
with  agitators,  which  keep  the  gum  from  setting  into  a  solid  mass  at  the  bottom 
of  the  pan.  When  the  solution  is  complete,  the  hot  thickening  is  ladled  out  of 
the  pan  into  deep  casks  and  allowed  to  stand  several  days  for  the  purpose  of 
allowing  the  sandy  matter  to  deposit  :  the  gum  is  then  strained  and  is  ready  for 
use.  All  gums  contain  sand  and  fine  grit,  and  the  longer  they  can  be  kept  in 
the  casks  before  use  the  more  likely  are  they  to  give  satisfaction  in  printing ; 
the  finest  grit  is  almost  imperceptible,  and  takes  a  long  time  to  deposit. 

Besides  testing  a  gum  for  its  solubility,  thickening  power,  clearness,  and 
behaviour  towards  mordants,  a  practical  printing  trial  must  always  be  made. 
Many  gums,  although  they  fulfil  all  other  requirements,  cannot  be  made  to  give 
either  a  clean  impression  with  sharply  cut  edges  or  a  sufficiently  bright  colour, 
and  in  such  cases  the  gum  is  absolutely  useless  for  most  classes  of  work.  This 
is  especially  the  case  with  gums  which  have  been  dissolved  under  pressure  and 
contain  a  large  proportion  of  insoluble  matter.  On  cooling,  the  insoluble  portion 
frequently  settles  out  again  in  an  extremely  finely-divided  state  :  and  although 
the  thickening  may  appear  to  be  perfectly  homogeneous,  it  consists  in  reality 
of  minute  particles  of  gelatinous  matter  which  are  held  in  suspension  by  the 
thinner  solution,  and  prevent  the  even  absorption  of  the  thickening  by  the  cloth, 
thus  giving  rise  to  "  fuzzy  "  prints. 

Gum  Senegal,  gum  arabic,  gum  gedda,  and  other  thickenings  of  the  same 
family,  are  best  used  by  themselves.     When  mixed  with  starch,  flour,  or  gum 
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tragacanth  they  break  up  the  thiokening,  deprive  it  of  "body,"  destroy  its 
nature,  and  convert  it  into  a  slimy  mixture,  very  apt  to  separate  into  its  000 
Btituenta  during  the  printing  process,  and  rarely  or  never  giving  satisfactory 
results,  even  if  it  happens  b>  retain  it*  original  oonsistenoy.  The  addition  of  a 
small  quantity  of  gum  Senegal  solution  to  Btarob  and  flour  pastes  is  a  common 
"oolour  shop"  makeshift  for  softening  and  thinning  colours  thai  are  too  stiff; 
but  it  is  a  practice  that  is  deprecated  by  most  experienced  colour  mixers,  and 
is  only  adopted  to  avoid  tho  trouble  of  making  up  a  fresh  lot  of  thinner  colour 
with  s  smaller  quantity  of  the  proper  thickening. 

Colours  printed  with  gum  Senegal  and  similar  thickenings  give  beautifully 
even  and  transparent  shades,  but  they  come  out  much  paler  than  when  starch 
or  gum  tragacantb  is  used,  and  for  this  reason  gum  Senegal  is  only  employed 
for  the  printing  of  light  colours,  and  especially  for  those  which  form  the  ground 
or  "blotch"  of  the  pattern.  The  natural  gum  thickenings  generally  used  for 
printing  contain  from  .'it)  to  f>0  per  cent,  of  solid  gum,  and  consequently  do  not 
allow  the  colouring  matter  to  penetrate  very  deeply  into  the  fibres  of  the  cloth. 
The  result  of  this  is  that  goods  printed  with  "gum  colours"  lose  a  good  deal  of 
their  colour  in  the  washing  and  soaping  operations  that  follow  printing;  and  it  is 
evident,  therefore,  that  if  very  strong  dark  colours  he  printed  with  gum  thicken- 
ings, the  large  amount  of  colour  dissolved  out  during  the  washing  of  the  pieces 
would  seriously  affect  the  brilliancy  and  purity  of  any  other  colours  that  might 
be  associated  with  them,  for  the  colours  and  mordants  used  in  textile  printing 
are  extremely  susceptible  to  the  soiling  action  of  any  highly-coloured  wash- 
waters  through  which  they  may  have  to  pass. 

Gum  Senegal  and  its  class  mix  well  with  both  strong  alkaline  solutions  and 
with  stron-  organic  acids,  a  property  which  enables  them  to  be  used  for  all  kinds 
of  discharges,  and  resists,  and  for  Indigo  printing.  But  in  practice  they  are 
usually  replaced  in  these  styles  by  the  cheaper  and  more  rapidly  prepared 
British  gum  thickenings,  which  act  quite  as  effectively  in  most  instances. 

Dbxtbin  ami  British  Gnu. — The  terms  dextrin  and  British  gum  arc  some- 
what loosely  applied  to  various  descriptions  of  torrefied  or  roasted  starch.  \\  hat 
one  maker  calls  "dextrin"  another  calls  "dark  British  gum,"  and,  in  like 
manner,  "yellow  dextrin"  is  known  also  as  "light  British  gum."  The  terms 
are  also  applied  to  the  products  derived  from  different  kinds  of  starches,  so  that, 
taken  altogether,  they  represent  no  definite  compound,  although,  strictly  speaking, 
dextrin  is  a  definite  degradation  product  of  starch,  obtained  by  heating  it  with 
dilute  mineral  acids,  or  by  roasting  it  at  a  temperature  of  160°  C.  until  it 
becomes  completely  soluble  in  water. 

From  a  practical  calico  printer's  point  of  view,  the  difference  between  dextrin 
and  British  gum  is  largely  a  question  of  colour  and  thickening  power.  A  dark- 
coloured  product,  easily  and  completely  soluble  in  water,  is  generally  described  as 
dextrin,  whereas  a  light  yellow  or  fawn-coloured  product,  containing  a  variable 
quantity  of  insoluble  matter,  is  usually  known  as  "  British  gum."  On  the  other 
hand,  both  are  known  as  either  "dextrins"  or  "  British  gums,"  and,  in  point  of 
fet,  they  may  both  be  made  from  the  same  starch,  the  great  differences  in  colour 
and  solubility  being  entirely  due  to  the  duration  of  the  roasting  process.  In  the 
case  of  the  "  dext  lin  "  or  "  dark    British   gum  "  this  is  continued  until  the  whole 

Of  the  Starch  is  1 ipletely  converted  into  a  perfectly  soluble  and  eheniie.illy  true 

dextrin,  while  in  the  case  of  the  "yellow  dextrin"  or  "light  British  gum"  the 
roasting  is  stopped  before  the  whole  of  the  stanh  is  so  converted.     It   is  this 

Unconverted,    unaltered    starch    that    forms    the    insoluble   portion   of  all    "light 

British  gums,"  so  that   when  they  are  boiled  up  into  pastes  they  really  consist 

of  a  mixture  of  starch   paste  and  dextrin  solution.     On  the  large  scale,  B  small 

quantity  of  nitric  acid  is  frequently  mixed  with  the  starch  before  it  1-  roasted, 
and  this  affects  its  ultimate  colour  to  some  extent,  but  in  the  main   this  and  the 
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solubility  depend  upon  the  duration  of  the  roasting.  A  highly  torrefied  starch 
gives  a  thin  dark-brown  solution  ;  a  lightly  torrefied  starch,  a  thick  light-yellow 
paste,  which  requires  boiling  before  it  can  be  used  as  a  thickening  for  printing- 
colours.  The  more  starch  a  "British  gum"  contains,  the  more  will  its  mucilage 
approximate  to  the  qualities  of  starch  paste  and  the  less  "gummy"  will  the 
thickening  be;  but  all  brands  of  "British  gums"  and  dextrins  can  be  mixed 
together  in  any  proportion,  and  thus  it  is  possible  to  vary  the  consistency  and 
quality  of  the  thickening  in  almost  any  way  desired. 

British  gums  are    made    from    both    wheat   and    maize    starches.      For    st 

purposes  it  is  immaterial  which  starch  is  employed,  but  if  a  yellow  British  ;/>t»i 
is  to  be  used  for  thickening  strongly  alkaline  colours  like  Indigo,  a  maize  starch 
gum  ought  to  be  selected,  as  maize  starch  itself  forms  a  much  better  thickening 
witli  strong  alkalies  than  wheat  starch.  If  dextrin  or  dark  British  gum  is  used 
in  conjunction  with  strong  alkalies,  any  brand  may  be  taken  so  long  as  it 
contains  no  more  than  a  trace  of  unconverted  starch.  Many  recipes,  made  up 
with  British  gum  and  strong  alkali,  which  work  perfectly  in  one  works  cannot 
be  worked  at  all  in  another.  The  explanation  of  this  is  that  the  British 
gum  in  the  former  case  was  made  from  maize  starch,  whilst  in  the  other  it  was 
a  wheat-starch  product. 

With  very  few  exceptions,  British  gums  of  good  quality  can  be  used  for 
exactly  the  same  purposes  as  gum  Senegal,  etc.,  the  only  drawbacks  being  that 
they  give  a  somewhat  yellower  tone  to  pale  shades,  and  leave  the  cloth  a  little 
harder  in  feel.  On  the  whole,  however,  they  are  very  valuable  substitutes  for 
the  more  expensive  gums,  and,  if  chosen  and  used  with  care,  are  capable  of 
yielding  perfectly  satisfactory  results. 

British  gum  thickenings  contain  from  20  to  50  per  cent,  of  dry  gum  accord- 
ing to  the  quantity  of  free  starch  they  contain  ;  they  are  simply  boiled  in  water 
and  cooled  without  any  further  additions. 

Albumen.  —  Albumen  is  obtained  from  the  whites  of  eggs  and  from  the  serum 
of  blood.  Both  these  substances  are  evaporated  to  dryness  at  a  gentle  heat  and 
under  reduced  pressure,  and  they  come  into  the  market  in  the  form  of  thin,  small 
scales:  egg  albumen,  quite  transparent  and  of  a  pale  yellow  colour,  and  blood 
albumen,  semi-opaque  and  from  light  to  dark  brown  in  colour.  Albumen  is  soluble 
in  water,  and  can  be  coagulated  either  by  heat  alone  or  by  warm  mineral  acids — 
two  properties  which  enable  it  to  be  used  as  a  mechanical  fixing  agent  for  pig- 
ment colours  and  certain  insoluble  lakes.  Egg  albumen  coagulates  at  a  tempera- 
ture of  75°  C.  ;  blood  albumen  between  73"  and  80"  C.  Blood  albumen  is 
cheaper  than  that  obtained  from  eggs,  but  its  dark  colour  prevents  it  from  being 
used  for  delicate  tints,  I'm-  which  egg  albumen  must  always  be  employed. 
Various  processes  have  been  tried  for  bleaching  blood  albumen,  but  so  far  with- 
out any  conspicuous  success:  it  can  be  improved  in  colour  to  some  extent  by 
the  action  of  turpentine,  and  it  is  always  advisable,  for  other  reasons,  to  add  a 
little  of  this  to  the  solution. 

Albumen  is  best  dissolved  in  tepid  water  20°-25°  C,  the  usual  strength  of 
the  solution  being  anything  from  35  to  oil  per  cent.  At  the  latter  strength  it 
gives  (after  straining)  a  good  gum-like  thickening,  which  mixes  in  all  proportions 
with  gum  tragacanth.  Pigment  printing  colours  and  colours  for  indigo  dis- 
charge styles  usually  contain  12-15  per  cent,  of  albumen,  which  is  quite  sufficient 
to  ti\  them.  Formaldehyde  forms  an  insoluble  Compound  with  albumen,  but 
this  reaction  is  more  interesting  than  useful,  and  is  rarely  applied  practically  in 
textile  printing. 

Fn  dissolving  albumen,  200  lbs  are  mixed  with  30  gallons  of  water  and  well 
stirred  up  for  a  few  minutes  :  the  whole  is  then  allowed  to  stand  twenty-four  to 
thirty-six  hours  (being  again  stirred  up  every  few  hours),  when,  if  the  albumen 
is  of  good  quality,  the  solution  ought  to  be  complete. 
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The  addition  of  ammonia  or  borai  Facilitates  solution,  and  in  warm  weather 
it  is  usual  in  aii.l  a  little  phenol  or  other  disinfectant  to  retard  the  decomposition 
tn  which  albumen  solutions  are  liable. 

Apart   from  its  use  as  a  mechanical   lixiiiLi  agent  for  pigments  and    ' 
albumen  finds  bill  little  application  in  a  modern  printworks.     It  is  employed 
oally  for  waterproofing  the  "wash-blankets"  of  printing  machines,  but 
this  use  is  by  no  means  general,  and  probably  the  albumen  could  1"-  replaced 
with  advantage  by  other  Bubetan©  a 

Casbih  anp  Laotabine.  Casein  is  the  essentia]  constituent  of  cheese,  and 
closelj  resembles  albumen  in  many  properties.  It  is  obtained  by  acting  on 
skimmed  milk  with  "rennet"  or  an  acid,  either  of  which  throw  down  a  curdy 
mass  .Ms.  in — which,  after  repeated  washings  in  tepid  water,  is  dried  at  a  gentle 
heat,  and  put  on  the  market  in  the  form  of  a  yellowish  white  powder.  It  is 
insoluble  in  alcohol,  and  in  hot  or  cold  water,  hut  dissolves  easily  in  warm, 
slightly  alkaline  solutions,  and  if  a  sufficient  quantity  is  taken  it  gives  a  thick, 
smooth  paste,  very  suitable  for  machine   printing.      Casein  is  used  in  exactly  the 

.Name  way  as  albumen  for  the  fixation  of  pigment  colours,  but  it  is  not  so  good 
for  the  purpose,  as  the  colours  do  not  resist  washing  to  anything  like  tin 
extent  as  do  those  fixed  with  albumen,  ami  if  the  soap  used  contains  free  alkali 

they  can  he  removed  almost  entirely  from  the  cloth.  Formaldehyde  acts  very 
energetically   on   casein,    forming    an    insoluble    compound    which    fixes   pigment 

colours  much  more  permanently  than  when  the  casein  is  simply  "steamed."     In 

Older  to  make  use   of   this   reaction    the    pigments   are   ground    up    with    a   casein 

paste  and    printed   in   the   usual    way;   the    g Is  are  then    either   padded    in  a 

solution  of  formaldehyde,  dried,  and  steamed  a  short  time,  or  are  passed  through  a 
Chamber    containing    hot    steam   and    formaldehyde    vapour.       In    either   ease   the 

casein  is  coagulated,  and  encloses  the  pigments  in  a  sort  of  insoluble  envelope, 
similar  to  that  produced  by  the  "steaming"  of  albumen  The  colours  so  fixed 
resist  washing  almost,  if  not  quite,  as  well  as  "albumen  colours,''  and  are  equally 

bright  and  "toppy,"  that   is,  they  stand  out  well, 

Notwithstanding  this,  casein  has  nevi  r  replaced  albumen  to  any  considerable 

extent,  probably  because  the  latter  is  much  simpler  iii  its  application,  and,  taken 
altogether,  produces  better  and  more  reliable  results. 

The  alkali  generally  employed  in  dissolving  casein  is  borax,  which  answers 

the  piirp.iv,-  perfectly,  and  has  110  effect  on  the  shade  of  the  pigments  with  which 

it  is  mixed. 

Lai  1  iRiNE  is  to  all  intents  and  purposes  identical  with  casein,  and  is  applied 
in  the  same  way.  Some  samples  contain  borax,  and  therefore  only  require  warm 
water  for  their  solution. 

(Ji.fK. — Glue  (an  animal  Bubstance  obtained  by  boiling  bones,  etc.,  in  •■■. 

us  into  the    market    in  tin-  form  1 'l'  hard,  transparent,  dark    brown   cakes.       h 

swells  up  in  cold  water  into  a  soft  gelatinous  mass,  which  dissolves  completely  on 
gently  heat  ing.     Formerly  it  was  employed  for  the  printing  of  metal  lie  powdi  re, 
being  mixed  with  starch  and  primed  as  a  hot  paste,  upon  which  tie-  powdi 
dusted  before  the  glue  Bet;  hut  :it  the  present  time  it-  use  as  an  addition  to 
thickenings  is  limited  to  1  few  "resist  "in  which  it  might  very  well  In- 

left  out.  It  is  chiefly  used  now  as  an  addition  to  the  dye  bath,  for  the  purposi 
of  preserving  the  purity  of  the  "  whites  "  in  the  madder  and  other  dyed  styles. 

China  Ci  it,  pipe  day. — China  olaj  or  kaolin  is  not  a  thickening agei 
such  ;  but  as  it  enters  largely  into  the  composition  of  "resist  "  and  "disco 
colours,  it  can  be  most  conveniently  men!  Its  function   in   printing 

pastes  is  to  prevent  the  acids,  etc.,  fr spreading  or  running,  and  it  also  acts 

as  a  mechanical  resist,  and  thus  aids  in  the  production  of  the  effect  desired. 

It    OUght    to    be    white    when    ground   up   with    water,    and    free   from    all    gritty 

particles. 
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China  clay  is  added  to  guru  or  starch  thickenings  in  paste  form  (50  per  cent, 
paste),  and  is  boiled  up  with  them  in  order  to  incorporate  it  thoroughly  with  the 
other  ingredients.  Acid  "resists"  and  various  "discharges"  contain  from  10  to 
20  per  cent,  of  china  clay,  according  to  the  quantity  of  water  used  and  the  kind 
of  acid  employed.  Citric  acid  and  citrates  are  extremely  liable  to  spread  during 
the  steaming  process,  and  they  require  more  china  clay  than  most  other  sub- 
stances used  for  similar  purposes. 

China  clay  is  also  largely  employed  for  "  back  filling  "  printed  goods,  and  in 
other  operations  connected  with  the  finishing  of  woven  goods. 

THE  MAKING  OF  PRINTING  COLOURS. 

Generalities. — The  "  colour  shop,"  as  the  colour  making  department  is  usually 
designated,  should  be  a  large,  well-lighted  room,  situated  on  the  ground  floor  of 
the  works,  and,  for  convenience,  as  close  as  possible  to  both  the  "drug  room" 
and  the  "machine  room."  It  ought  to  have  a  flagged  or  a  concrete  floor,  and 
ahould  be  well  ventilated  above  to  allow  the  steam  and  acid  vapours  disengaged 
during  the  boiling  of  colours  to  escape  freely  into  the  outer  air ;  it  should  also 
be  well  drained  to  carry  off  all  waste  waters  and  liquors,  and,  above  all,  should  be 
provided  with  a  copious  supply  of  pure,  clean  water.  In  many  establishments 
the  whole  of  the  condensed  water  produced  in  the  many  drying  machines  of  the 
various  departments  is  collected  and  utilised  in  the  colour  shop  for  the  prepara- 
tion of  mordants  and  colours.  There  is  nothing  better  for  this  purpose  than 
condensed  water ;  it  is  clean,  soft,  and  pure,  and,  in  addition  to  giving  the  best 
colours,  it  represents  a  considerable  saving  in  steam.  The  high-pressure  steam 
used  for  driving  the  machinery  is  run  through  reducing  valves  into  a  low- 
pressure  range  of  pipes  instead  of  escaping  into  the  air,  and  thence  into  the 
drying  machines,  from  which  a  large  proportion  of  it  issues,  as  condensed  water, 
at  a  comparatively  high  temperature.  The  utensils  used  in  "  colour  making  " 
or  "  colour  mixing "  are  neither  numerous  nor  complicated.  They  consist  of 
boiling  pans  of  various  capacities,  of  storage  casks,  tubs  for  transporting  the 
colour  to  the  machine  room,  scales,  measures,  stirring  sticks,  and  different 
qualities  of  straining  cloths,  together  with  cisterns  and  becks  for  washing  such 
of  the  articles  as  are  portable.  In  most  colour  shops,  too,  there  are  grinding 
mills  for  pigment  colours,  Indigo,  and  other  insoluble  substances  and,  where 
large  quantities  of  Aniline  black  and  Madder  colours  are  used,  mechanical 
straining  machines  through  which  15  to  20  gallons  of  colour  can  be  passed 
at  once. 

The  boiling  and  cooling  of  the  colours  is  effected  in  double-cased  pans  of 
copper,  steam  or  cold  water  being  made  to  circulate  between  the  two  casings, 
according  as  the  colour  is  to  be  boiled  or  cooled.  The  larger  pans  are  provided 
with  two  mechanical  agitators  which  keep  the  colour  in  constant  motion,  and 
thus  ensure  a  smooth  paste  and  the  perfect  mixing  of  its  ingredients.  The 
agitators  turn  on  their  own  axes  and  at  the  same  time  travel  continually  round 
and  round  the  interior  of  the  pan,  so  that  every  particle  of  colour,  except  that 
which  cakes  on  the  sides  of  the  pan,  is  thoroughly  stirred  up.  They  are  worked 
on  the  well-known  "sun  and  planet"  system,  and  are  actuated  by  bevel  gearing 
and  a  vertical  shaft  (see  fig.  51).  The  latest  colour  pans  are  made  to  swing,  for 
convenience  of  emptying  and  cleaning,  and  they  can  be  tilted  to  any  desired 
angle  by  means  of  a  toothed  wheel  which  gears  into  a  screw  worked  by  hand. 
The  toothed  wheel  is  fixed  on  one  of  the  two  hollow  trunnions  upon  which  the 
pan  swivels.  One  end  of  each  of  these  trunnions  communicates  with  the  space 
between  the  double  casing  of  the  pan,  and  the  other  fits  into  a  stuffing  box 
carried  by  a  short  hollow  pillar.  Each  pan  is  thus  supported  on  two  hollow 
pillars  (one  at  each  side),  one  of  which  is  connected  to  the  steam  supply  and  the 
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other  to  the  water  aupply,  and,  through  their  respective  trunnions,  both  com- 


municate with  the  Bpaoe  between  the  casings,  so  that  either  steam  or  water  can 
be  introduced  as  required  (see  fig.  51). 
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Printing  colours  are  made  up  in  two  different  ways.  The  first  method  is  to 
boil  the  thickening  agent  and  colouring  matter  or  mordant  together  ;  the  second, 
to  mix  either  hot  or  cold  solutions,  etc.,  of  colouring  matters  or  mordants  with 
a  previously  prepared  thickening.  In  many  cases  it  is  quite  immaterial  which 
method  is  employed,  but  some  colours  always  require  boiling,  others  are  better 
boiled,  and  yet  others  again  can  only  be  prepared  with  ready-made  thickenings, 
and  often  only  in  the  cold.  Wherever  possible,  and  when  only  small  quantities 
of  colour  are  required,  it  is  preferable  to  make  use  of  the  second  method  ;  it  is 
more  convenient,  and  the  colours  can  be  prepared  more  quickly.  On  the  other 
hand,  when  large  quantities  of  a  colour  that  can  be  boiled  are  required  it  is 
always  better  to  boil  it,  because  large  quantities  can  be  much  more  thoroughly 
mixed  in  a  pan  with  mechanical  agitators  than  by  "raking"  or  stirring  up  in 
a  cask  by  hand  (especially  if  the  colour  be  at  all  thick),  and  further,  because  the 
whole  batch  of  colour  being  of  exactly  the  same  thickness  and  shade  throughout, 
will  give  perfectly  uniform  results  in  printing,  whereas  if  it  were  mixed  in  small 
separate  lots  it  would  be  likely  to  vary  somewhat  in  both  consistency  and  depth 
of  shade. 

Direct-dyeing  colours  and  basic  aniline  colours  can  be  prepared  by  either 
method  ;  but  when  they  are  very  strong  or  deep  they  are  better  boiled,  for  the 
simple  reason  that  the  quantity  of  water  (and  acid)  required  for  their  solution, 
and  for  that  of  their  mordants,  would  be  so  great  as  to  thin  down  the  thickening 
paste  to  a  point  unsuitable  for  printing. 

Dyewood  extracts  can  also  be  mixed  by  either  method,  but  they  generally 
work  better  when  boiled  up  with  the  thickening  ;  and  Logwood  is  always  much 
better  boiled  than  when  mixed  in  the  cold  with  starch  or  any  other  paste. 
Alizarin,  too,  gives  brighter  shades  when  boiled  with  its  thickening,  but  it  and 
also  the  extracts  of  Quercitron  bark  and  Persian  berries  are.  as  often  as  not, 
mixed  with  cold  ready-prepared  thickenings,  and  the  results  obtained  in  this  way 
quite  justify  its  adoption.  Many  so-called  "Alizarin  colours"  are  in  paste 
form,  finely  ground,  and  can  be  readily  dissolved  in  cold  starch  paste  or  gum  : 
and  Alizarin  blue  S.  is  so  extremely  soluble  that  it  can  be  added,  as  a  dry 
powder,  directly  to  its  thickening,  in  which  it  dissolves  at  once.  Auramine  aud 
several  other  colours  decompose  on  boiling,  and  must  therefore  be  added  to  their 
thickenings  at  a  lower  temperature  :  pigments  and  diazotized  bodies  can  only  be 
compounded  in  the  cold,  the  first  because  their  thickening  (albumen)  is 
coagulated  by  heat,  and  the  second  because  diazo  compounds  are  excessively 
unstable  at  the  ordinary  temperature,  and  must  be  cooled  by  ice  or  other  means. 

These  are  a  few  examples  of  the  general  methods  employed  for  combining 
colouring  matters  and  thickening  agents ;  but  as  each  of  the  above  colours 
merely  represents  a  class,  each  member  of  which  possesses  its  own  peculiar 
properties,  it  will  be  easily  seen  that  before  any  particular  colour  can  be  properly 
thickened  its  special  characteristics  must  be  thoroughly  studied,  so  that  it  can 
be  prepared  in  the  best,  most  convenient,  and  cheapest  way.  There  is  a  good 
deal  of  latitude  in  colour  mixing  :  each  colour  mixer  adopts  the  method  that 
yields  him  the  best  result,  and  no  two  work  on  quite  the  same  lines  :  each 
adapts,  and  must  adapt,  his  methods  to  the  conveniences  at  his  disposal,  and  to 
the  demands  made  upon  his  department.  A  colour  mixer  ill  provided  with  pans 
cannot  hope  to  keep  pace  with  the  printing  machines  if  his  system  of  working 
depends  upon  the  keeping  in  stock  of  a  large  number  of  boiled  colours.  He 
must  make  up  as  many  of  his  colours  as  possible  in  the  cold,  and  to  this  end  he 
utilises  his  pans  for  the  preparation  of  large  quantities  of  those  thickening  pastes 
that  are  most  generally  useful,  confining  his  "boiled  colours"  to  the  few  that 
cannot  well  be  prepared  in  any  other  way.  On  the  other  hand,  in  a  well-fitted 
colour  shop  many  colours  are  boiled  that  could  be  satisfactorily  made  up  in  the 
cold,  and  for  this  reason — that  in  boiled  colours  no  uncertainty  exists  as  to  the 
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oomplete  solution,  and  even  distribution  of  the  various  constituents,  whereas  in 
"mixed"  colours  made  up  from  oold  pastes  it  frequently  happens  that  the 
oolour  is  both  imperfectly  mixed  and  "speoky,"  that  is,  it  contains  partioles  ol 
undissolved  colouring  matter  which  show  up  in  the  finished  prinl  as  minute 
points  of  dark  colour.  I  tn  the  whole,  however,  the  teudenoy  nowadays  is  to  boil 
as  few  col. mis  as  possible,  and,  except  in  small  works  devoted  to  the  production 
of  one  or  two  special  styles,  a  constantly  increasing  number  of  colours  are  made 
up  From  previously  prepared  thickenings.  This  tendency  is  the  direct  outcome 
of  the  introduction  of  artificial,  synthetically  prepared  dyestuffs.  In  Former 
times  the  number  of  colouring  matters  at  the  disposal  of  the  calico  printer  was 
oomparativel)  small,  and  large  quantities  of  a  few  colours  only  were  consumed, 
the  bulk  nf  the  work  being  produced  in  what  is  known  as  the  "dyed  way."  At 
the  present  time  the  reverse  is  the  case,  small  quantities  of  an  enormous 
number  of  colours,  diverse  1  nit h  in  shade  and  properties,  being  in  daily  demand. 
The  result  is  that  the  sum  total  of  the  colour  consumed  in  a  modern  printworks 
is  distributed  over  so  vastly  increased  a  range  of  colours  that  it  is  virtually 
impossible  to  work  on  the  old  lines  of  boiling  large  quantities  of  stock  colours. 
'File  boiling  of  a  colour  occupies  (with  the  cooling)  the  better  part  of  two  hours 
it  least,  from  which  it  is  evident  that,  if  the  majority  of  modem  printing  colours 
had  to  lie  boiled,  an  enormous  number  of  pans  would  be  required,  not  to  speak 
of  the  extra  floor  space  that  would  be  needed  for  storage  purposes,  or  of  the  time 
lost  hv  the  machine  printer  in  waiting  for  his  colours.  Moreover,  all  printing 
colours  are  better,  in  most  respects,  when  freshly  prepared.  When  kept  for  any 
considerable  length  of  time  they  all  deteriorate  in  one  way  or  another:  either 
they  lose  their  tinctorial  strength,  or  their  thickenings  decompose  or  otherwise 
become  unworkable.  Starch  and  flour  pastes  become  sour  and  thin  ;  albumen 
decomposes;  British  gums  set  into  a  solid  mass;  natural  gums  are  apt  to  be 
coagulated  bj  tic  substances  mixed  with  them  ;  and  the  constituents  of  colours 
which  contain  all  the  elements  that  are  necessary  to  the  formation  of  an 
insoluble  colour  lake  are  liable  to  combine  more  or  less,  and  thus  form  in  the 
colour  paste  itself  the  lake  that  ought  to  be  formed  on  the  fibre.  For  these 
reasons  it  is  inadvisable  to  prepare  an  unnecessarily  large  stock  of  any  colour, 
which,  although  in  constant  demand,  is  only  worked  off  in  comparatively  small 
quantities  at  a  time.  The  only  colours  that  are  made  in  large  quantities  and 
always  kept  in  stock  are  those  which  keep  exceptionally  well,  and  which  enter 
largely  into  the  majority  of  the  various  colour  combinations  of  most  of  the  patterns 
printed.  These  colours  are  known  as  "standards";  and  in  works  where  a  large 
amount  of  cretonne  and  other  heavy  styles  of  printing  are  carried  on-  styles 
which  are  executed,  for  the  most  part,  in  the  same  range  of  colours — a  good 
BUpply  nf  such  standards  is  necessarily  kept  on  hand,  since  they  are  not  on  1 J 
alone,  but  also  in  combination  with  other  colours  to  form  compound  shades,  such 
as  olives,  browns,  greys,  etc. 

Fortunately,  the  greater  number  of  artificial  dyestuffs  now  sent  out  by  the 
best  aniline  colour  firms  are  eminently  adapted  for  mixing  with  previously  pre- 
pared pastes. 

They  are  very  soluble  and  of  great  tinctorial  strength,  a  combination  of 
properties  which  makes  it  easily  possible  to  prepare  full,  deep-printing  colours 
in  this  way  without  making  the  thickening  paste  too  "sloppy"  to  work 
properly  in  the  machine.  The  amount  of  oolour  solution  required  to  produce  a 
dark  colour  is  so  small,  as  compared  with  the  quantity  of  paste  used  for  thicken- 
ing  it.  that  the  printing  quality  of  the  mixture  remains  unimpaired,  and  in  most 
ea-e>    would    yield    results    indistinguishable    from    tle.se    yielded    by    a    "boiled" 

colour  of  the  same  Btrength  and  consistency. 

All  thickened  pastes  that  are  printed  mi  woven  fabric-  are  technically  known 
as  "  colours,"  whether  they  contain  any  colouring  matter  or  not.     Some  "  colours  " 
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contain  only  a  thickening  agent  and  a  "  mordant "  :  others,  a  thickening  agent 
and  a  colour ;  others,  again,  contain  all  three  :  and  vet  others  are  nothing  but 
thickened  mixtures  and  solutions  of  various  substances  that  are  used  for  the 
purpose  of  producing  "  discharges  "  or  of  preventing  the  permanent  fixation  of 
any  colour  upon  those  parts  of  the  cloth  upon  which  they  are  printed. 

The  preparation  of  printing  colours  by  the  two  methods  already  mentioned 
can  be  most  conveniently  explained  by  describing  the  making  up  of  a  "  steam  " 
colour,  that  is,  a  colour  developed  and  fixed  on  the  cloth  by  a  passage  through 
hot  steam.     Steam  colours  consist  essentiallv  of  four  pan-  — 

(1)  The  solvent 

( 2  j  The  colouring  matter. 

( 3 1  The  thickening  material. 
I     The  mordant  or  fixing  agent,  which  forms  an  insoluble  lake  with  the 
colouring  matter. 

These  four  component  parts  may  be  either  simple  or  compound,  that  is,  they 
may.  and  frequently  do,  consist  of  one,  two.  three,  or  more  members  of  their  class, 
according  to  circumstances,  and  to  the  effect  that  their  combination  is  required 
to  produce.  The  more  complex  colours  will  be  dealt  with  in  detail  in  another 
section  of  this  volume :  for  the  present  purpose  it  is  sufficient  to  take  a  simple 
example  which  will  illustrate  the  general  methods  of  making  up  a  printing  colour. 

Suppose,  for  instance,  that  it  is  required  to  prepare  a  printing  colour  contain- 
ing 2  per  cent,  of  Methylene  blue  which  is  to  be  thickened  with  starch  and  fixed 
with  tannic  acid.  In  this  case  the  solvent  used  is  generallv  a  mixture  of  water 
and  acetic  acid,  together  with  a  small  percentage  of  tartaric  acid.  If  the  colour 
is  to  be  boiled,  the  modus  operandi  is  as  follows  : — 2  lbs.  of  Methylene  blue  and 
1  lb.  of  tartaric  acid  are  placed  in  a  small  pan  and  dissolved  in  1  gallon  of  water 
and  £  gallon  of  acetic  acid  ;  whilst  this  is  going  on,  12J  lbs.  of  starch  are  stirred 
up  in  a  ten-gallon  pan  with  8^  gallons  of  water  :  the  colour  solution  is  then 
added  to  the  creamy  starch  and  water  in  the  larger  pan,  and  after  further  adding 
^  gallon  of  rape  or  olive  oil  the  whole  is  boiled  until  the  thickened  paste  just 
begins  to  thin  down  again  ;  at  this  point  the  steam  is  turned  off  and  water 
turned  into  the  space  between  the  casings  of  the  pan  for  the  purpose  of  cooling 
the  hot  paste  :  when  the  paste  is  cold,  5  lbs.  of  tannic  acid,  previously  dissolved 
in  i  gallon  of  either  water  or  acetic  acid,  is  added  to  it,  and  after  it  is  thoroughly 
incorporated  the  colour  is  ready.  The  above  quantities  make  10  gallons  of 
colour,  which  correspond  in  strength  to  a  2  per  cent,  solution  of  Methylene  blue. 

The  preparation  of  the  same  colour  from  ready-made  paste  calls  for  little 
description.  Seven  gallons  of  thick  starch-paste  are  first  measured  into  a  tub  ; 
_  _  ns  of  a  10  per  cent,  solution  of  Methylene  blue,  in  acetic  and  tartaric 
acids,  are  then  poured  into  it  through  a  fine  silk  or  sateen  sieve,  a  little  at  a 
time,  each  portion  being  well  mixed  with  the  paste  before  the  next  is  added ; 
when  all  the  colour  solution  is  added,  1  gallon  of  a  50  per  cent,  solution  of  tannic 
acid  is  stirred  in,  and  the  whole  is  then  ready  for  use  as  a  printing  colour. 

Pigment  colours  and  other  insoluble  substances  are  usually  ground  up  in  a 
mill  with  their  respective  thickenings,  any  additions  being  made  afterwards  :  or 
they  are  added  to  their  pastes  in  the  form  of  finely-ground  mixtures  (with 
etc.)  of  a  "creamy"  or  "buttery"  consistency.  Both  methods  are  used,  but  the 
former  is  the  more  reliable,  and  is  always  employed  in  works  furnished  with  the 
necessary  grinding  mills. 

With  very  few  exceptions,  all  printing  colours  are  prepared  by  one  or  other  of 
the  above  general  methods ;  modifications  are,  of  course,  introduced  in  many 
cases  in  order  to  comply  with  the  conditions  under  which  certain  colours  and 
mordants  must  be  compounded,  but  these  are  questions  of  detail  rather  than  of 
principle,  and  wherever  they  arise  in  the  following  pages  they  will  be  noted  in 
connection  with  the  particular  styles  with  which  they  are  associated. 
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Some  colouring  matters  are  oapable  of  forming  several  different  lakes  with 
different  metallic  salts,  and  others  combine  very  rapidly  with  their  mordants. 
In  both  these  instances  the  colour  past.'  is  made  up  without  the  mordants,  which 
are  added  afterwards  as  required.  It  is  not  absolutely  necessary  to  proceed  in 
this  way,  hut  it  is  both  the  most  convenient  and  most  economical  system  to  work 
upon,  because  it  enables  the  colour  mixer  to  obtain  several  effects  from  one 
standard  paste.  For  example,  Persian  berry  extract  forms  with  certain  tin 
mordants  B  Bttong  and  brilliant  orange  lake  ;  with  other  tin  salts  it  gives  a  bright 
yellow  ;  with  aluminium  and  tin  it  gives  another  tone  of  bright  yellow  ;  and  with 
chromium  mordants  it  yields  a  strong  yellowish-brown  ;  all  of  which  shades  can 
be  produced  from  one  "  standard  "  of  thickened  Persian  berry  extract  by  simply 
adding  the  different  mordants  as  required. 

Alizarine  blue  is  another  colour  that  yields  different  shades  according  to  the 
mordant  used.  Copper  acetate  gives  reddish-blue,  very  fast  to  light;  chromium 
acetate,  a  quiet,  somewhat  less  reddish  shade,  also  fairly  fast  to  light;  nickel 
acetate,  a  much  purer  blue,  fast  to  soaping,  but  not  very  fast  to  light;  zinc 
sulphate,  a  still  purer  and  brighter  blue,  similar  in  other  respects  to  the  last; 
and  manganese  salts,  a  bright,  quiet  shade  of  blue,  much  greener  than  any  of  the 
preceding.  All  these  different  mordants  act  very  rapidly  on  the  Alizarin  blue, 
so  much  so  in  fact  that  fully  made-up  colours  will  not  keep  good  for  more  than 
two  days  at  the  outside.  Alizarin  itself  is  perhaps  the  most  typical  of  this,  the 
pdjective,  class  of  colouring  matters,  since  it  gives  entirely  different  colours  with 
aluminium,  iron,  chromium,  and  tin  mordants  ;  but,  with  the  exception  of  the 
reds  and  pinks  that  are  made  from  it,  it  is  made  up  in  one  of  the  two  ordinary 
ways.  The  reds  and  pinks  are  unstable,  and  are  usually  prepared  fresh 
each  day. 

Formerly  it  was  the  custom  to  manufacture  most  of  the  various  dyewood  ex- 
tracts,  mordants,  and  other  liquors  used  for  colour  making  in  the  printworks  itself. 
At  the  present  time,  however,  tin'  making  of  colouring  matters  and  extracts  is 
a  separate  industry,  which  has  been  developed  to  such  an  extent  and  brought  to 
such  a  pitch  of  perfection  that  its  products  can  be  bought  in  the  market  at  a 
much  cheaper  rate  than  they  could  possibly  be  made  at  in  any  printworks. 
One  or  two  vegetable  extracts  and  a  few  simply  made  colouring  matters  are  still 
manufactured  occasionally  in  some  printworks  where  the  necessary  plant  exists, 
but,  generally  speaking,  the  whole  of  th'1  raw  material  of  calico  printing  that 
requires  special  plant,  and  a  specially  trained  start'  of  chemists  for  its  manu- 
facture, is  now  bought  ready-made,  and  in  a  condition  fit  for  immediate  0 
Artificial  dyesturt's,  in  particular,  could  not  possibly  be  made  at  a  profit,  and 
iu  any  quantity  in  a  printworks;  for  their  manufacture  on  a  commercial  scale 
they  demand  not  only  ;i  specialised  knowledge  of  the  subject,  but  the  constant 
supervision  of  experienced  expert  chemists,  who  are  thoroughly  conversant  with 
every  detail  of  the  various  stages  through  which  the  raw  materia]  passes. 
Artificial  dyesturt's,  then,  must  be  bought  as  such,  but  this  docs  not  apply. 
except  in  a  few  cases,  to  the  mordants  and  other  preparations  which  are  used 
for  fixing  them  on  the  cloth,  or  for  enhancing  their  brilliancy  and  effect. 

These  are  always  made  on  the  spot  in  all  printworks  of  any  standing  :  their 
composition  is  then  known,  and  they  can  be  modified  at  will  and  without  any 
trouble.  Besides,  they  are  cheaper,  because  they  entail  no  oharge  for  the 
carriage  of  mere  water,  which  constitutes  the  greater  part  of  their  weight. 
"Mordants"  possessing  all  sorts  of  extraordinary  advantages  can  be  and  are 
bought  by  the  score,  but  they  are  best  left  severely  alone.  Their  composition 
is  usually  disguised  under  a  fancy  name;  and  even  if  it  In-  given,  it  will  be  found 
frequently  to  represent  only  partially  what  the  "stuff"  contains.  Many  of  these 
mordants  arc  quite  good  and  answer  their  purpose  perfectly,  but  none  of  them, 
unless  they  be   patented  articles,  are  any  better  than  those  made  by  a  capable 
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printworks  chemist,  and,  in  addition  to  being  more  expensive  than  the  latter, 
they  cannot  be  modified  until  their  composition  has  been  ascertained  by  a  more 
or  less  length}'  analysis  ;  in  a  word,  such  mordants,  etc.,  are  unnecessary  additions 
to  the  cost  of  production,  and  ought  to  be  avoided,  on  all  counts,  if  at  all  possible. 
Such  products  as  tannic  acid  cannot  be  made  in  the  colour  shop,  but  most  of  the 
other  mordants  and  preparations  in  common  use  can  and  ought  to  be  made 
there,  partly  because  they  are  cheaper  to  make  than  to  buy,  partly  because 
they  are  more  regular  in  composition,  and  partly  because  the  colour  mixer 
then  knows  exactly  with  what  he  is  working,  and  can  thus  alter  his  colours  at 
once,  and  in  the  best  way,  for  any  special  purpose. 

Working  instructions  for  the  making  up  of  the  more  important  mordants, 
etc.,  will  be  given  in  the  section  on  "  Mordants." 

Straining  of  Colours. — No  matter  how  carefully  colours  have  been  made, 
they  always  contain  either  lumps  and  hard  pieces  of  thickening,  or  foreign 
insoluble  substances,  which  give  rise  to  imperfect  printing  if  allowed  to  remain. 
A  certain  amount  of  thickening  invariably  cakes  on  the  sides  of  the  colour  pan 
during  the  boiling  process,  and  portions  of  it  are  unavoidably  detached  and  fall 
into  the  colour  when  it  is  emptied  out,  making  it  "lumpy"  ;  and,  again,  when 
colours  are  kept  in  stock,  a  skin  of  dried  thickening  forms  on  their  surface,  and 
although  this  can  be  skimmed  off  to  a  great  extent,  portions  of  it  are  liable, 
nevertheless,  to  become  incorporated  with  the  smoother  paste  beneath.  Another 
cause  of  "lumpy"  colour  is  due  to  the  drying  of  the  thickening  on  the  sides  of 
partially  empty  storage  casks  :  the  dried  paste  forms  hard,  brittle  scales,  which 
drop  off  into  the  colour  below.  The  foreign  insoluble  bodies  usually  present 
in  freshly  prepared  printing  colours  consist,  for  the  most  part,  of  grit,  chips  of 
wood,  woody  fibre,  leaves,  sand,  and  particles  of  metal, — small  quantities  of  all 
of  which  are  apt  to  get  into  thickening  materials  and  colouring  matters  during 
the  process  of  manufacture.  Natural  gums  are  especially  liable  to  contain  sand 
and  woody  fibre,  as  might  be  expected  from  the  way  in  which  they  are  collected ; 
and  substances  that  come  into  the  market  in  the  form  of  finely  ground  powders 
are  also  exceedingly  liable  to  contain  all  sorts  of  grit  and  dust,  which  no  amount 
of  care  can  entirely  prevent  from  settling  upon  them  whilst  they  are  kept  in 
stock.  Particles  of  metal  are  also  mixed  with  them  during  the  operation  of 
grinding.  In  the  case  of  gums  and  substances  that  are  used  in  solution,  the 
greater  part  of  the  gritty  impurities  can  be  eliminated  by  allowing  them  time 
to  deposit ;  but  with  thick  pastes  like  starch  and  some  of  the  dyewood  extracts 
this  cannot  be  done,  and  the  only  way  to  get  rid  of  solid  impurities  is  to  strain 
them  out.  Some  low  qualities  of  starch  and  British  gum  contain  a  peculiar 
organic  bod}-  which  is  disseminated  in  an  insoluble  form  throughout  the  entire 
thickening  and  cannot  be  removed  in  any  way.  The  finer  parts  of  it  pass 
through  the  straining  cloth,  and,  in  printing,  they  fill  up  the  engraving  with 
a  sticky  glue-like  paste ;  the  coarser  parts  stick  in  the  meshes  of  the  straining 
cloth  and  gradually  fill  them  up  with  a  gelatinous  mass,  which  effectively 
prevents  the  passage  of  the  colour,  and  renders  straining  impossible.  Such 
thickenings  are  absolutely  useless,  and  ought  to  be  returned  to  the  vendor 
at  once. 

Colours  are  usually  strained  by  hand  directly  into  the  tub  that  is  to  be  sent 
into  the  machine  room.  A  piece  of  calico  is  spread  over  the  tub  and  the  colour 
poured  into  it ;  the  ends  and  edges  of  the  calico  are  then  gathered  up  in  the 
left  hand  of  the  operator  so  as  to  enclose  the  colour  in  a  sort  of  bag ;  this  bag 
is  now  twisted  with  the  left  and  squeezed  with  the  right  hand  until  its  contents 
have  passed  through,  leaving  behind  only  such  portions  as  are  too  large  to 
escape  through  the  meshes  of  the  calico.  If  the  colour  is  very  rough  to  start 
with,  or  contains  a  good  deal  of  grit,  it  is  strained  through  one  cloth  into 
another,  as  many  cloths  being  used  as  are  thought  necessary,  and  each  one 
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being  Bner  in  texture  khan  the  one  preoeding  it.  The  advantage  of  using  a 
Beriea  of  graduated  "Btrainera"  is  obvious:  any  large,  soft  lumps  of  thickening 
arc  broken  up  in  passing  through  the  coarser  cloths,  the  bulkier  pieces  of  hard 

starch,  undissolved  1:11111,  or  dried  scales  of  colour  are  removed  at  the  outset, 
and  the  paste  gradually  becomes  smoother  and  smoother,  until  it  will  finally 
pass  through  the  last  and  finest  cloth  almost  unchanged. 

Very  lumpy  colour,  or  colour  composed  of  several  standard  colours  roughly 
beaten  together  in  the  " mixing  tub,"  cannot  he  properly  strained  through  one 
cloth,  however  tine.  The  lumps  squirt  through  the  interstices  in  little  worm-like 
masses,  which  cannot  be  beaten  into  a  smooth  paste,  and  mixtures  of  different 
colours,  especially  if  they  he  of  different  thicknesses,  are  always  better  when 
strained  twice  at  least,  since  the  act  of  straining  goes  a  long  way  towards  mixing 
theiu  into  a  homogeneous  paste. 

Various  kinds  of  mechanical  strainers  have  been  put  on  the  market  from 
time  to  time,  with  the  object  of  replacing,  or  at  least  reducing  the  amount  of, 
hand  straining.  So  far,  they  have  failed  to  do  this  to  any  very  great  extent, 
not  because  they  are  not  efficient  so  far  as  straining  per  H  is  com-,  rued,  but 
because  they  can  only  be  used  with  advantage  when  large  quantities  of  one 
colour  are  required  by  several  printing  machines  at  the  same  time.  In  an 
ordinary  modern  printworks,  doing  a  great  variety  of  styles,  these  occasions  arc 
of  rare  occurrence  (once  or  twice  a  year  maybe),  so  that,  unless  the  straining 
machines  are  used  for  the  needless  straining  of  standard  pastes  and  colours, 
which  always  have  to  he  strained  again  before  use,  they  stand  idle  for  the 
greater  part  of  the  time.  On  the  other  hand,  they  are  exceedingly  useful  to 
those  firms  wdio  turn  out  large  quantities  of  "madder  work" — a  style  in  which 
but  few  printing  colours  arc  used,  and  those  regularly  and  in  enormous  quantities. 
Madder  colours  are  always  boiled  ;  and  they  are  frequently  consumed  at  so  great 
a  rate  that  there  is  no  time  to  cool  them  before  printing,  if  the  printing  machines 
are  to  be  kept  constantly  running.  In  such  cases  a  straining  machine,  capable 
of  straining  fifteen  or  twenty  gallons  of  almost  boiling  colour  in  a  couple  of 
minutes,  is  of  inestimable  value,  and  can  scarcely  be  dispensed  with.  There 
is  no  constructional  reason  why  straining  machines  should  not  be  used  for  small 
lots  of  colour  ;  but,  considered  from  a  practical  point  of  view,  they  arc  altogether 
useless  for  this  purpose,  for  the  simple  reason  that  they  require  thorough 
cleansing'  every  time  a  fresh  colour  is  put  through  them.  More  time  would  thus 
be  occupied  in  washing  them  out  than  in  straining  colour.  Apart  from  loss  of 
time,  machine-strained  colours  are  only  suited  to  comparatively  coarse  work,  so 
that  in  any  case  straining  by  hand  must  be  resorted  to  for  delicate  engraving, 
aud  for  ail  designs  of  the  highest  class.  The  better  a  colour  is  strained  the 
better  will  it  work,  and  the  more  perfect  will  be  the  final  result. 

Defects  in  Printing  Colours. — Apart  from  accidents,  defects  in  colours  may 
be  attributed  to  ( 1  )  bad  Btraining,  ('-')  faulty  or  careless  mixing,  (•">)  to  the  colour 
being  too  thin  or  too  thick,  (4)  frothing,  and  (5)  "  sticking-in." 

(1)  Bad  or  Insufficient  Straining  is  answerable  for  that  kind  of  bad  work 
which  consists  of  "streaks"and  "snappers,"  both  of  which  have  been  mentioned 
already  in  dealing  with  roller  printing.  However  carefully  a  thickening  is  made 
it  is  liable  to  contain  solid  substances,  which,  if  allowed  to  remain  in  the  colour, 

become  jammed  between  the  doctor  and  the  roller,  and  by  lifting  the  former  out 
of  contact  with  the  latter  at  the  particular  point  where  the  obstruction  happens 
to  be,  allow  a  certain  amount  of  colour  to  escape  the  cleaning  action  of  the 
"doctor,''  aud  thus  cause  a  long,  unsightly  smear,  varying  in  width  according  to 
the  size  of  the  obstruction  in  question.  Such  defects  are  known  as  "snappers" 
or  "snaps"  from  the  sharp  sound  made  by  the  "doctor"  in  returning  to  its 
original  position  on  the  roller  when  the  hard  particle  escapes  from  under  it. 
In  addition  to  lifting  the  doctor  blade,  these  solid  particles  of  grit  either  snip  the 
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doctor  edge  or  scratch  the  plain  surface  of  the  roller,  thus  producing  "streaks" 
— fine  lines — which  ought  not  to  appear  at  all.  Loose  filaments  of  cotton  and 
lint,  left  in  the  colour  from  a  previous  printing  also  give  rise  to  "  streaks  "  and 
"snappers"  in  the  same  way,  that  is,  by  sticking  between  "doctor"  and  roller. 
Fortunately  they  neither  injure  the  roller  nor  spoil  the  doctor  edge,  but  they 
usually  give  much  broader  smears ;  and  if  they  happen  to  stick  on  an  engraved 
part  of  the  roller,  they  prevent  it  from  taking  up  colour,  and  consequently  that 
portion  of  the  pattern  fails  to  appear  on  the  cloth.  The  only  remedy  for  these 
defects  is  to  re-strain  the  colour,  and  make  perfectly  certain  that  it  is  quite  free 
of  all  foreign  matters  before  it  is  returned  to  the  printer.  Any  particles  of 
finely  divided  copper  that  may  be  found  on  straining  have  found  their  way  into 
the  colour  in  the  machine  room,  and  their  presence  is  to  be  put  down  to  the 
roller  grinding  against  some  hard  substance  with  which  it  ought  not  to  be  in 
contact. 

(2)  Faulty  "  Colour  mixing." — It  frequently  happens  that  printed  colours, 
instead  of  being  perfectly  flat  and  even  in  tone,  present  a  mottled  appearance,  due 
to  the  presence  of  numerous  and  minute  "specks"  of  dark  colour.  These 
"  specks  "  may  be  caused  in  newly-made  colour  by  imperfect  solution  of  the 
colouring  matter ;  by  the  insufficient  sieving  of  pastes,  like  Alizarin,  etc.,  before 
they  are  added  to  the  thickening  ;  by  not  grinding  insoluble  lakes  and  pigment 
colours  finely  enough  ;  and  by  irrationally  mixing  together  colours  or  mordants 
which  mutually  precipitate  each  other.  A  particularly  flagrant  instance  of  the 
last  cause  of  "specky"  colour  occurred  in  a  large  and  old-established  printworks 
near  Manchester,  where  the  foreman  colour  mixer  attempted  to  modify  the  shade 
of  a  "steam"  Alizarin  colour  with  lampblack  ground  up  in  albumen.  The 
formation  of  "specks  "  in  colour  that  has  been  used  previously  with  satisfaction 
is  due  to  the  precipitation  of  the  colouring  matter  by  the  mordant :  it  occurs 
chiefly  in  old,  basic  aniline  colour  pastes,  Alizarin  colours,  and  in  various  mixtures 
of  these  with  each  other  and  with  natural  dyestuffs.  There  is  no  way  of 
remedying  "  specky  "  colour  ;  and  the  only  way  of  preventing  it  is  to  see  that  it 
is  prepared  properly  in  the  first  instance,  and  to  avoid  using  colours  that  have 
been  in  stock  a  long  time — at  least,  such  as  are  liable  to  decomposition. 

Very  often  colours  made  up  of  mixed  thickenings  cause  a  great  deal  of 
trouble  in  working.  They  may  appear  to  be  all  right  at  first,  but  little  by 
little  the  thickening  separates  into  its  constituents,  which,  being  of  different 
consistencies,  are  absorbed  unequally  by  the  cloth,  thus  causing  bad  work  in  the 
way  of  cloudy,  uneven  colour.  Sometimes  this  separation  of  the  thickening  is 
caused  by  the  chemical  action  of  the  various  substances  contained  in  the  colour, 
and  cannot  always  be  foreseen  ;  but  generally  it  is  the  result  of  carelessness  (or 
ignorance)  on  the  part  of  the  colour  mixer,  in  mixing  together  such  things  as 
starch  and  gum  Senegal,  or  flour  and  gum  arabic,  both  of  which  combinations 
are  excessively  unstable  when  mixed  in  the  cold,  and  are  always  unreliable  even 
when  boiled  together.  Flour,  starch,  and  gum  tragacanth  work  well  together; 
also  starch  and  the  British  gums;  but  the  latter  ought  not  to  be  mixed  with 
tragacanth  unless  they  are  very  starchy,  and  even  then  they  are  apt  to  separate 
out  again.  The  natural  gums — Senegal,  gedda,  arabic,  and  the  more  insoluble 
sorts  —ought  to  be  used  alone,  as  they  very  rarely  work  well  with  any  thickening 
outside  their  own  class. 

It  is  scarcely  necessary  to  point  out  that  compound  shades  made  by  mixing 
two  or  more  standard  colours  together,  and  colours  reduced  in  strength  by  the 
addition  of  extra  thickening  paste,  must  be  always  well  stirred  up  in  order  to 
ensure  their  perfect  incorporation.  Any  neglect  of  this  elementary  precaution 
results  in  uneven  printing,  and  is  inexcusable  in  an  experienced  colour  shop 
hand.  With  strong  pigment  colours  it  is  often  quite  impossible  to  maintain  the 
homogeneity  of  the  colour,  especially  if  it  has  to  be  used  thin.     Heavy  bodies 
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like  vermilion  and  the  Lead  chromatea  cannot  be  prevented  From  Bottling  to  the 
bottom  of  the  tub,  or,  if  in  the  printing  machine,  to  the  bottom  of  the  colour  Imx. 
All  that  can  be  done  to  lesBen  this  great  disadvantage  is  to  use  only  the  most 
finely  ground  pigments,  to  make  the  printing  colour  as  thick  as  is  consistent 
with  the  work  in  hand,  and  to  stir  ii  up  well  at  frequent  intervals,  both  in  the 
tul)  and  in  the  colour  box  of  the  machine. 

(•'!)  'I'll  i  x  and  Thick  ('mum  k.  The  consistency  of  a  colour  exerts  considerable 
influence  on  the  quality  of  the  impression  produced  by  the  engraved  roller  or 
block  upon  the  cloth.  Within  certain  limits  the  printer  is  the  liest  judge  of  the 
thickness  of  colour  required  for  certain  styles  of  work  and  different  scales  of 
engraving,  and  wherever  possible  he  ought  to  be  supplied  with  the  Bort  of  colour 
he  thinks  he  can  work  with  best.  15ut  it  is  no  part  of  the  printer's  duty  to 
dictate  the  kind  of  thickening  material  to  be  used  in  any  given  case,  although,  if 
he  be  an  experienced  workman,  any  suggestions  he  may  make  respecting  the 
working  quality  of  the  colour  will,  as  a  rule,  be  considered,  if  they  are  at  all 
reasonable.  At  the  same  time  no  printer  is  expected  to  interfere  with  the 
working  of  any  department  outside  his  own,  neither  is  he  justified  in  ordering  a 
particular  colour  on  his  own  authority,  nor  in  refusing  to  give  a  trial  to  a  "gum  " 
colour  simply  because  it  is  uppnrenlt y  thinner  than  a  "starch"  colour  that  he 
has  just  successfully  printed  with  the  same  roller.  It  is  impossible  for  anyone 
by  mere  inspection  to  estimate  with  any  degree  of  certainty  the  relative  printing 
values  of  two  colours  that  are  thickened  with  totally  different  materials.  Gum 
thickenings  rarely  or  never  appeal'  to  be  as  thick  as  starch,  flour,  or  tragaeanth 
pastes  ;  but  thickness,  considered  merely  as  stiffness,  is  not  the  only  desirable 
quality  in  a  printing  colour.  It  must  also  possess  a  certain  "body,"  and  this,  to 
a  great  extent,  is  dependent  upon  the  density  and  viscosity  of  its  thickening;  in 
other  words,  upon  the  percentage  of  dry  thickening  material  it  contains,  and 
upon  the  nature  of  that  material.  Gum  solutions  often  contain  three  or  four 
times  more  dry  thickening  than  starch  and  other  similar  pastes,  and  consequently 
"  gum  "  colours  frequently  give  a  much  crisper  and  more  perfect  impression  of 
the  pattern  than  could  be  obtained  from  a  "starch"  colour  apparently  many 
times  their  thickness.  Some  colours  are  best  thickened  with  gum,  others  with 
paste  ;  and  the  colour  mixer  or  the  chemist  is  the  only  person  who  is  sufficiently 
acquainted  with  the  properties  of  colour  materials  to  know  exactly  what  to  use 
in  a  given  case. 

Colours  may.  however,  be  suitably  thickened,  as  far  as  regards  material,  and 
yet  not  work  well  in  the  printing  machine.  When  this  happens,  the  source  of 
the  trouble  will  usually  be  found  to  be  the  consistency  of  the  colour.  If  too 
thin,  it  gives  a  slovenly,  blotted  impression  of  the  design:  the  colour  spreads 
out,  by  the  capillary  attraction  of  the  cloth,  beyond  its  proper  limits,  all  the 
lines  and  masses  of  the  pattern  exhibit  soft,  spongy  edges,  the  liner  details  run 
together,  and  the  whole  effect  has  an  unsightly,  blurred  appearance,  due  to  the 
general  lack  of  sharp  definition. 

Sometimes  the  "  blotch  "  (background)  and  other  large  patches  of  colour  in 
a  printed  pattern,  instead  of  being  uniform  in  shade,  present  a  peculiar,  irregular, 
mottled  appearance,  consisting  of  small  spots  and  other  variously  shaped  objects 
of  light  colour,  distributed  unevenly  over  the  surface  of  the  darker  colour  in 
which  they  occur.  This  particular  form  of  unevenness  is  known  as  "blebbing, 
and  arises  from  the  use  of  colour  that  is  too  thin  for  its  immediate  purpose. 
"  Blebbing "  mostly  Occurs  with  paste  colours  (starch,  etc.),  ami  is  not  always 
due  entirely  to  their  excessive  thinness,  but  to  that,  coupled  with  lie  unsound 
condition  of  the  paste  itself.     On  standing  for  some  time  Btarch  and  oil,,  i 

break  up  into  a  curdy-looking  mass,  bet e  somewhat   "watery,    and   lose  their 

smooth,  soft,  ••gummy"  feci.  If  BUCh  pastes  are  let  down  with  water  to  make 
thin  colour — a  procedure  often  adopted — they  further  lose  what  little  "body" 
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still  remains  to  them,  and,  although  they  may  be  beaten  up  and  strained 
into  a  seemingly  smooth  paste,  become  "sloppy"  and  quite  unfit  for  printing. 
Even  freshly  made  starch  paste  is  apt  to  undergo  the  same  transformation 
when  diluted  largely  with  cold  water — a  fact  so  well  recognised  in  practice 
that  in  all  well-managed  colour  shops  extra  thin  paste  thickenings  are  always 
specially  boiled  as  required.  The  actual  cause  of  "  blebbing "  is  that,  owing 
to  the  lack  of  viscosity  or  "  body  "  in  the  colour,  the  roller  fails  to  retain 
a  sufficient  supply  of  it  to  transfer  a  full  impression  of  the  pattern  to  the 
cloth  ;  in  other  words,  the  thin,  slushy  colour  slips  out  of  the  engraving 
before  the  latter  comes  in  contact  with  the  cloth,  thus  causing  meagre,  uneven 
impressions. 

Colours  that  are  too  thick  also  produce  very  bare,  weak  impressions  ;  not 
because  there  is  any  deficiency  of  colour  in  the  engraving,  but  because  it  is  ton 
solid  to  be  absorbed  freely  by  the  cloth.  Delicately  engraved  patterns  printed 
with  very  thick  colour  scarcely  make  a  mark  on  the  cloth,  and  heavy  patterns, 
coarsely  engraved,  leave  an  impression  which,  instead  of  being  full  and  even, 
lies  on  the  surface  of  the  cloth,  and  shows  up  nearly  every  line  of  the  engi'aving. 
Both  these  faults  are  due  to  the  same  cause,  namely,  the  inability  of  the 
colour  to  soak  into  the  body  of  the  fabric. 

The  remedy  for  printing  colours  that  are  either  too  thick  or  too  thin  is 
obvious. 

(4)  Frothing. — During  the  operation  of  printing,  many  colours  are  ex- 
ceedingly apt  to  froth,  especially  if  a  brush  "  furnisher  "  is  used  in  the  colour- 
box.  The  more  a  colour  froths,  the  lighter  in  shade  does  it  become  and  the 
more  does  it  increase  in  bulk,  so  that,  quite  apart  from  causing  bad  work,  it 
also  causes  a  great  deal  of  inconvenience  by  overflowing  the  colour  box,  and 
either  flooding  the  floor  or  dropping  into  any  other  colour  that  may  be  working 
along  with  it.  The  froth  consists  of  a  mass  of  minute  air  bubbles  mixed  with 
the  colour,  and  is  produced  by  the  agitation  which  the  colour  undergoes  in 
the  colour  box,  a  sort  of  churning  action,  kept  up  continually  by  the  combined 
motions  of  the  roller,  furnisher,  and  doctor.  The  colours  most  liable  to  froth 
are  those  containing  a  large  percentage  of  gum,  albumen,  and  other  elastic 
thickening  agents,  all  of  which,  for  some  ill-understood  reason,  retain  bubbles 
of  air  much  more  tenaciously  than  do  starch  and  other  pastes  of  a  similar 
nature.  With  the  exception  of  the  acetates  and  formates,  none  of  the  mordants 
in  general  use  are  capable  of  forming  more  than  a  momentary  froth  when  beaten 
up  with  air,  and  the  same  may  be  said  of  the  solutions  and  preparations  of 
most  of  the  colouring  matters.  Pigment  and  lake  printing  colours  containing 
soap  solutions  or  glue-paste  in  addition  to  albumen  foam  up  very  rapidly 
unless  they  are  printed  at  a  slow  speed,  and  even  then  they  soon  become  quite 
unworkable  if  the  pattern  takes  up  too  little  colour  to  allow  of  the  box  being 
constantly  replenished.  The  longer  a  given  portion  of  colour  remains  in  the 
box  the  more  will  it  get  churned  up,  and  the  sooner  will  it   become   utterly 


In  order  to  reduce  the  tendency  of  certain  colours  to  froth,  it  is  customary 
in  practice  to  add  to  them  small  quantities  of  benzine,  turpentine,  or  oil,  and 
in  the  case  of  albumen  colours,  to  further  supplement  these  with  a  little 
ammonia.  What  role  exactly  these  substances  play  in  preventing  the  retention 
of  air  bubbles  by  gum  and  albumen  colours  has  not  yet  been  thoroughly  ex- 
plained, but  it  is  probable  that  they  reduce  the  surface  tension  of  the  thickenings, 
and  thus  enable  the  air  to  escape  more  readily.  In  any  ease,  although  they 
are  not  perfect  preventives,  the}7  at  least  preserve  the  colour  in  working  con- 
dition for  a  considerable  time,  and  keep  down  all  excessive  frothing. 

(5)  "  Sticking-in  "  of  Colours. — It  often  happens  that  some  portion  of  a 
colour  settles  in  the  engraving  of  a  printing  roller,  and  persistently  refuses  to 
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leave  if  when  the  doth  is  pressed  into  it,  the  result  being  a  weak  and  uneven 
impression  of  the  pattern.  This  serious  defect— known  as  "Btioking-in" — is 
must  frequently  encountered  in  pigment  colours,  Indigo,  Aniline  black  containing 
insoluble  Baits  of  copper  or  lead,  ■■md  in  the  numerous  "discharges  "and  "resists" 
thai  contain  ohina  clay,  zinc  dust,  sine  oxide,  chalk,  lead  sulphate,  and  other  in 
soluble  matters  ;  buf  it  is  also  liable  to  occur  in  many  printing  colours  which  have 
liei'ii  kc|it  in  stuck  ton  lone;,  and  in  which  a  precipitate  has  been  formed  cither  by 
Borne  of  the  constituents  coming  out  of  solution,  by  the  combination  of  the 
mordants  and  colouring  matters,  or  by  the  reaction  of  the  latter  on  the 
thickening.  The  colours  most  subject  to  spontaneous  decomposition  of  tins 
BOrl  are  old  Alizarin  colours,  liasic  aniline  colours,  Logwood  and  iron  blacks, 
••  >team  "  mineral  colours  and  Catechu  browns,  etc., — in  short,  just  those  colours 
in  which  the  colouring  matters  and  mordants  are  mixed  together,  and  especially 
those  thai  contain  easily  dissociable  compounds  or  mixtures  which  readily  form 
more  or  less  insoluble  lakes  when  allowed  to  stand  for  any  length  of  time. 

The  "stickiug-in "  of  pigments,  and  the  like,  is  generally  due  to  faulty 
mixing;  either  the  pigments  are  too  granular,  or  the  thickening  is  too  thin. 
In  either  case,  or  both  combined,  the  cloth  only  absorbs  the  soluble  part  of 
the  colour,  leaving  the  insoluble  part  in  the  engraving,  where  it  accumulates 
until  the  whole  is  almost  filled  up  to  the  level  of  the  smooth  surface  of  the 
roller.  A  thick  colour  naturally  prints  better  than  a  thin,  watery  one,  since 
it  holds  the  insoluble  matter  ill  suspension  better,  and  thus  prevents  it,  in  a 
great  measure,  from  settling  ;  buf  thick  colours  cannot  always  be  used  in 
pigment  printing,  nor  are  they  always  effective  when  they  can,  so  that  where 
'sticking-in"  does  happen  with  a  pigment  colour,  the  best  remedy  is  to  re- 
grind  it  until  it  is  in  too  fine  a  state  of  division  to  settle  easily  in  its  thickening. 
All  strong  pigment  colours  and  others  that  contain,  of  necessity,  large  amounts 
of  insoluble  matter,  are  liable  to  "stick-in,"  however  carefully  they  may  be 
made,  and  from  all  points  of  view  they  are  perhaps  the  most  difficult  to  print. 
The  "sticking-in"  maybe  overcome  almost  entirely  by  replacing  the  ordinary 
wooden  "fnrnisher"  roller  in  the  colour  box  by  a  revolving  brush;  but  while 
this  keeps  the  engraving  clear  of  deposited  colour,  and  thus  does  away  with 
one  inconvenience,  it  tern  Is  unfortunately  to  give  rise  to  another,  namely, 
frothing — a  defect  which  is,  as  previously  pointed  out,  extremely  likely  to  be 
developed  in  "albumen''  and  "gum"  colours  wdien  a  brush  furnisher  is  used. 

As  regards  the  "sticking-in"  of  other  colours,  very  little  can  be  done  to 
remedy  it.  Sometimes  the  addition  of  a  little  oil  will  improve  matters,  but 
usually  when  a  mordant  colour  works  badly  from  this  cause  it  is  useless,  since 
the  precipitate  which  ought  to  have  been  produced  in  the  fibre  of  the  cloth 
already  exists  in  the  colour.  Old  basic  aniline  colours  may  be  rendered  workable 
sometimes  by  irently  heating  them  with  a  little  acetic  and  tartaric  or  citric  acids, 
which  re-dissolve  the  colour  lake,  but,  as  a  rule,  it  is  safer  to  make  a  Fresh  lot  of 
colour,  especially  if  it  be  a  light  shade,  and  cheap  in  consequence,  hark  and 
expensive  shades  can  be  treated  as  above,  and  worked  oft' little  by  little  with 
newer  colour.  Old  Alizarin  reds  are  often  mixed  with  Logwood  black  or  Persian 
berry  yellow  and  a  little  iron  mordant,  and  then  used  up  as  dark  chocolates  : 
sometimes  they  work  well,  but  usually  they  "scum"  and  "streak"  badly,  and 
cause  more  trouble  than  they  are  worth. 

Very  finely  divided  precipitates  are  often  quite  workable,  even  when  they  are 
unintentionally  present  in  a  colour;  and  if  the  lakes  they  consist  of  are  only 
loosely  combined  with  the  mordants  (that  is  not  completely  developed),  they 
onally  yield  a  colour  very  little,  if  at  all,  inferior  in  brightness  and  fastness 
to  that  which  would  have  been  yielded  had  the  printing  colour  been  in  perfect 
condition  to  start  with.  The  cloth  takes  up  the  fine  precipitate,  and  subsequent 
processes  complete  the  reaction  which  started  in  the  colour  itself,  converting  the 
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partially  formed  lake  into  an  insoluble  compound  which  adheres  firmly  to  the 
cloth.  On  the  other  hand,  however,  a  partly  decomposed  colour  more  often  than 
not  produces  had  work,  either  by  "sticking-in,"  by  giving  a  lighter  shade  than 
was  intended,  or  by  washing  out  of  the  cloth  unevenly  during  the  final  soaping 
operations  which  effectually  remove  any  loosely  fixed  insoluble  bodies  that  have 
been  transferred  to  the  cloth  along  with  the  thickening  and  which  1 
detached  when  the  thickening  is  washed  out.  It  is  therefore  better  to  avoid,  as 
far  as  possible,  the  introduction  of  precipitates,  however  fine,  into  colours  that 
are  not  intended  to  contain  them,  inasmuch  as  such  precipitates  cannot  be  relied 
upon  to  work  well,  and  in  most  cases  represent  a  dead  loss  of  colour. 

Alizarin,  Anthracene  brown,  and  other  colouring  matters,  which  are  of 
necessity  applied  to  the  cloth  in  the  form  of  finely  divided  powders,  ground  up 
into  a  paste  and  then  thickened,  often  cause  a  good  deal  of  trouble  by  "sticking- 
in,"  and  this  can  be  obviated  only  by  thoroughly  sieving  them  through  fine  silk 
cloth  before  mixing  them  with  their  mordants  and  thickenings,  and  afterwards 
straining  the  made-up  printing  colour  through  the  finest  of  "jean  "  cloth  before 
sending  it  in  to  the  printer.  If  the  colour  works  badly  after  this  careful 
preparation,  the  fault  lies  with  the  colouring  matter  itself ;  some  brands  of 
Alizarin  and  similar  past}-  colours  resist  all  efforts  to  strain  them  ;  they  settle 
into  a  dense,  clay-like  mass,  which  clogs  the  straining  cloth  and  refuses  to  pass 
through  by  any  means  whatsoever.  When  this  is  the  case  it  is  useless  to 
attempt  to  make  workable  printing  colours  of  them  :  the  only  thing  to  do  is  to 
return  them  at  once  to  the  maker, — they  are  absolutely  unfitted  for  print iiiLr 
purposes,  and,  as  a  rule,  too  expensive,  or  the  wrong  shade  for  use  in  the 
dye-house. 

Unworkable  precipitates  are  also  formed  in  printing  colours  by  the  irrational 
mixing  of  two  or  more  colours  to  produce  a  compound  shade.  While  it  is  true 
that  many  colouring  matters  and  mordants,  of  widely  diverse  properties,  may  be 
and  are  mixed  together  with  excellent  effect,  it  is  also  true  that  many  others 
mutually  react  upon  each  other,  with  disastrous  results.  If  the  colouring  matter 
is  not  destroyed  entirely,  it  is  at  least  diminished  in  tinctorial  strength,  or  is 
altered  in  such  a  way  as  to  be  incapable  of  proper  fixation  upon  the  cloth  :  and 
if  the  mordants  have  been  precipitated,  the}'  are  liable  either  to  "stick-in  "  or  to 
scratch  the  roller.  In  order  to  avoid  these  accidents  the  most  competent  colour 
mixers  utilise,  as  far  as  possible,  for  their  compound  shades,  only  such  colours  as 
are  fixed  by  the  same  mordants,  and  possess  a  strong  family  likeness  as  regards 
fastness  to  light  and  washing.  In  this  way  they  obtain  mixtures  which  not  only 
work  as  well  as  any  one  of  their  constituent  colours,  but  which  have  the  further 
advantage  of  behaving  as  a  single  colour  when  subjected  to  the  action  of  soap 
or  light ;  that  is,  they  fade  or  wash  out  evenly,  without  undergoing  any  very 
great  alteration  in  general  tone.  On  the  other  hand,  mixtures  of  "  fast "  and 
"loose"  colours  can  never  be  depended  upon  to.  give  regular  results;  and  as 
they  usually  belong  to  quite  different  classes  of  colour  stuffs,  they  are  apt  also  to 
combine  with  each  other,  forming  insoluble  bodies  which  are  difficult  to  work  ; 
in  consequence,  colours  differing  widely  in  general  properties  ought  not  to  be 
mixed  together  unless  the  effect  aimed  at  cannot  be  obtained  in  any  other  way. 

From  the  foregoing  rough  outline  of  the  "  generalia  "  of  colour  mixing  it  will 
be  seen  that,  apart  from  all  questions  of  correct  shade  and  colour  harmony,  the 
technical  perfection  of  a  calico  print  depends  in  a  great  measure  upon  the  proper 
preparation  of  the  colour  paste  ;  that  is  to  say,  upon  its  physical  nature — thick- 
ness, softness,  freedom  from  grit,  etc., — as  distinguished  from  its  chemical 
composition. 

With  a  view  to  avoiding  the  various  mishaps  brought  about  by  faulty 
printing  colours,  it  is  usual  to  observe  the  following  precautions  : — 

(1)  All  water  used  is  examined  for  dirt  and  fine  sand,^and,  if  not  free  from 
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these  impurities,  is  filtered  or  allowed  to  settle.  Condensed  water  should  bl- 
ued wherever  available. 

(2)  Gum  thickenings,  especially  natural  gums,  are  allowed  to  settle  as  long 
as  possible  before  use.  They  invariably  contain  line  gritty  particles  of  one  sort 
or  another  which  cause  dam  ige. 

(."■)  Starch  and  lb nir,  known  to  contain  grit  and  sand,  or  bodies  that  form 
gelatinous  or  Hocculent  precipitates  on  boiling,  should  be  mixed  with  cold  water 
into  a  thin  milky  fluid,  and  then  "jigged"  (strained  or  sieved  by  shaking) 
through  tine  straining  cloth  before  being  used  for  thickening  purposes.  Such 
impurities  are  most  difficult  to  strain  out  after  boiling. 

(4)  Pigment  colours  and  other  insoluble  constituents  of  a  printing  colour 
must  always  be  ground  to  the  finest  state  of  division  possible,  otherwise  they  are 
liable  to  "stick-in." 

(5)  Soluble  bodies  ought  to  be  completely  dissolved:  if  colouring  matters, 
they  are  also  passed  through  a  fine  silk  sieve  into  the  thickening  paste,  so  as  to 
avoid  "specks." 

(6)  Colours  thickened  with  dry  starch  or  flour  must  be  well  boiled  first  and 
then  thoroughly  eooled  before  the  mordants  (if  any)  are  added  :  neglect  of  these 
two  points  results  in  a  badly  working  colour. 

(7)  When  a  small  quantity  of  one  colour  is  added  to  a  large  quantity  of 
another  it  must  not  be  thrown  in  bodily,  but  gradually  diluted  with  successive 
small  portions  of  the  larger  bulk,  until  it  can  be  safely  mixed  in  without  any  fear 
of  its  being  unevenly  distributed  throughout  the  mass. 

(8)  All  colours  must  be  thoroughly  well  strained  and  stirred  up  before  being 
given  into  the  hands  of  the  printer. 

(9)  All  colour  tubs,  etc.,  must  be  thoroughly  cleansed  and  well  rinsed  out 
with  clean  water  before  receiving  their  contents. 

These  simple  workshop  precautions  appear  to  be  considered  by  most  writers 
on  calico  printing  as  insignificant  details,  unworthy  of  even  passing  mention, 
but  they  are  none  the  less  important  on  that  account.  They  may  be  regarded, 
and  justly  so,  as  mere  " commonplaces "  of  colour  mixing,  but  at  the  same  time 
their  observance  constitutes  one  of  the  fundamental  conditions  of  success  in  all 
calico  printing,  and  forms  an  essential  part  of  the  routine  work  connected  with 
the  preparation  of  every  single  printing  colour.  No  matter  how  perfect  a 
colour  may  be  in  other  respects,  if  it  be  compounded  without  due  regard  to 
its  working  qualities  it  is  practically  certain  to  possess  one  or  other  of  the  defects 
already  noted;  haphazard,  careless  colour  mixing,  done  in  ignorance  of  what  to 
expect  in  the  way  of  faults,  and  of  how  to  avoid  them,  always  results,  sooner  or 
later,  in  bad  work,  damaged  rollers,  spoiled  cloth,  and  a  general  loss  of  time 
and  material. 

In  fine,  a  good  colour  is  the  first  essential  to  good  work,  and  a  good  colour 
can  only  be  obtained  by  paying  the  utmost  attention  to  every  detail  of  the  many 
consecutive  operations  which  are  involved  in  its  preparation.1 

1  For  information  concerning  the  making  of  compound  shades  from  ready-made  "standard  " 
colours  reference  must  be  made  to  the  section  on  "Styles  of  Printing."  It  is  impossible  to 
give  any  details  until  the  actual  composition  of  the  colours  in  question  has  been  dealt  with. 
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Hefohe  proceeding  to  a  fuller  consideration  of  the  question  of  "colour  mixing" 

— a  question  to  which  it  will  be  necessary  to  return  when  dealing  with  the 
practical  details  of  the  application  of  the  various  classes  of  colouring  matters  to 
the  different  "styleB"  of  printing— a  few  general  remarks  on  the  after-treatment 
of  printed  calicoes,  as  compared  to  that  of  the  products  of  an  apparently  similar 
manufacture,  may  not  be  out  of  place  at  this  stage. 

From  the  fact  thai  the  mechanical  means  employed  for  the  printing  of 
coloured  designs  on  wall-papers  and  textiles  is,  to  all  intents  and  purposes, 
identical,  it  might  be  surmised  that  some  analogy  also  existed  between  the 
composition  and  modes  of  fixation  of  the  colours  applied  to  them  respectively. 
.Such,  however,  is  not  the  case :  no  such  analogy  exists  or  is  possible ;  for 
although  wallpaper  is  like  calico  in  that  it  consists  essentially  of  cellulose,  its 
physical  structure  precludes  any  possibility  of  its  being  treated  in  the  same  way 
as  a  textile  fabric.  In  fact,  all  resemblance  between  the  technique  of  the  two 
manufactures  begins  and  ends  with  the  printing  of  the  design.  Moreover,  the 
uses  to  which  a  wall-paper  is  put  do  not  require  its  colours  to  withstand  the  same 
wear  and  tear  as  those  of  a  calico  print.  Without  discussing  this  point,  it  may  be 
interesting  to  note  that  in  wall-paper  printing  a  ready-formed  colour  (along  with 
suitable  vehicles,  such  as  size,  paste,  or  varnish)  is  applied  to  the  surface  of  the 
paper,  that  it  is  sufficiently  fixed  thereon  by  the  simple  process  of  drying,  and 
that  it  consists  in  its  finished  state  of  a  mechanical  mixture  of  colouring  matter 
and  vehicle  or  thickening  ;  whereas  in  calico  printing  (excluding  pigments)  of  the 
highest  class  a  colour  of  requisite  permanency  or  "fastness"  can  only  be  pro- 
duced on  the  fibre  itself  by  some  process  of  local  dyeing,  and  that  a  calico 
print  in  its  finished  state  is  freed,  as  far  as  possible,  from  all  thickening  matters 
which  have  been  used  during  the  printing,  and  which,  if  allowed  to  remain,  would 
only  impair  the  beauty  of  its  colours. 

With  a  few  exceptions,  the  colours  appearing  on  a  piece  of  calico  as  it  emerges 
from  the  drying  apparatus  attached  to  the  printing  machine  do  not  exist  as  such, 
but  consist  of  various  substances,  or  mixtures  of  substances,  which  are  capable 
either  of  attracting  colouring  matter  from  a  dye  bath,  or  of  reacting  upon  each 
other,  under  suitable  conditions,  to  form  an  insoluble  colour  lake.  From  this  it 
is  clear  that  the  final  process  of  wall-paper  printing  corresponds  exactly  to  the 
initial  stage  in  the  production  of  a  printed  pattern  <>n  calico;  for  while  a  wall- 
paper is  practically  ready  for  the  market  immediately  after  printing  ami  drying, 

a  calico  print  in  the  same  state  requires  further  treatment  before  it^  colours  are 
either   developed   or    "fixed."      Of    course    a     piece    of    calico    can    be    printed    m 

precisely  the  same  colours  a-  a  piece  of  wall  paper  if  need  !»■ ;  but  in  that 

would  DOt  possess  that  quality  of  resisting  the  action  of   BOap    which  baa  • 16    t<> 

be  looked  upon  as  characteristic  of   ag 1    "  print,"   and    in    consequence    BUch    B 

procedure  forms  no  part  of  the  practice  of  calico  printing,  although  it  is  true  that 
"loose"  work  of  a  different  kind  is  produced  for  some  markets. 
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The  object  of  this  perhaps  somewhat  irrelevant  comparison  of  wall-paper 
printing  and  textile  printing  is  to  show  (a)  that,  in  general,  colours  of  the 
requisite  permanency  cannot  be  obtained  on  textiles  by  the  mere  evaporation  of 
a  solvent  or  of  the  soluble  parts  of  a  vehicle  ;  (b)  that  the  colouring  principles 
best  suited  to  textile  printing  are  those  which  are  capable  of  penetrating  into  the 
til  ires  of  the  material,  and  of  being  converted  therein,  by  chemical  means,  into 
insoluble  compounds  and  colour  lakes ;  and  (c)  that  the  development  of  the 
colour  proper  on  textile  goods  is  dependent  upon  some  process  of  dyeing,  which, 
whether  it  be  performed  during  or  after  printing,  must  of  necessity  be  followed 
by  a  thorough  washing  of  the  pieces,  in  order  to  remove  from  the  imprinted 
parts  all  loosely  adhering  colour,  and  from  the  printed  parts  as  much  as  possible 
of  the  thickening  material  used  in  the  original  printing  paste. 

The  purpose  in  making  this  digression  from  the  main  subject  of  the  present 
chapter  is  to  point  out  that  the  printing  of  a  design  in  "  fast  "  colours  on  a 
textile  fabric  may  be  regarded  broadly  as  involving  two  separate  and  distinct 
series  of  operations  :  the  first  leading  up  to,  and  completed  by,  the  printing 
process ;  the  second  connected  entirely  with  the  development,  fixation,  and 
brightening  of  the  printed  colours,  and  with  the  removal  from  the  cloth  of  all 
thickening  agents,  and  of  the  dye  stains,  and  various  by-products  that  have  been 
formed  in  the  course  of  working.  Hence,  the  printing  process,  forming,  as  it  were, 
a  dividing  line  between  two  quite  distinct  sets  of  operations,  all  work  put  into  a 
piece  of  cloth  after  printing  comes  under  the  comprehensive  heading  of  "  after- 
treatment." 

As  might  be  expected  from  the  immense  number  and  diverse  properties  of 
the  different  colouring  matters  now  employed  in  calico  printing,  this  "  after- 
treatment  "  varies  according  to  the  class  of  work  in  hand.  Sometimes  it  is  simple 
and  short,  sometimes  long  and  complex,  and  at  all  times  most  important,  especially 
in  its  earlier  stages,  since  these  cannot  be  repeated  when  once  the  cloth  has  been 
dyed  or  washed. 

All  after-treatments,  with  one  or  two  unimportant  exceptions,  consist  of 
various  combinations  of  two  or  more  of  the  following  processes  : — 

(1)  Ageing.  (5)  Fixing.  (9)  Soaping. 

(2)  Dunging.  (6)  Raising.  (10)  Clearing. 

(3)  Dyeing.  (7)  Cutting.  (11)  Drying,  etc. 
(i)  Steaming.  (8)  Washing. 

These  several  processes  do  not  each  correspond  to  one  limited  and  definite 
mode  of  working,  but  each  represents  a  distinct  groirp  of  similar  operations, 
which  differ  from  each  other  in  detail  rather  than  in  principle. 

The  same  operation  may  be  performed  in  different  types  of  machine,  and  the 
same  machines  may  be  equally  well  used  for  widely  different  purposes.  Such 
modifications  as  relate  to  the  practical  manipulation  of  the  above  processes  will 
be  dealt  with  in  a  general  way  here,  but  all  discussion  respecting  the  rutionali 
of  particular  "after-treatments"  will  be  deferred  to  a  later  section  of  this 
volume,  in  which  typical  examples  of  the  more  important  "  styles  of  printing  " 
will  be  considered  in  detail.  It  would  be  out  of  place  at  this  point  to  dwell  on 
the  chemistry  of  the  subject;  in  fact,  it  is  unnecessary  to  do  so,  as  each  "style" 
will  be  treated  as  a  whole  later  on,  and  adequate  reasons  will  be  given  for  every 
step  in  its  production.  In  order  to  avoid  useless  repetition,  therefore,  the  follow- 
ing remarks  will  be  confined  to  a  general  description  of  the  principles  and  methods 
of  working  the  above  processes. 

(1)  AGEING. 

Strictly  speaking  "  ageing  "  consists  in  exposing  certain  printed  goods  to  the 
more  or  less  prolonged  action  of  a  warm,  moist  atmosphere.     Experience  has 
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shown,   however,  that  equally  good  results  can  be  obtained  in  most  casus    by 

running  the  goods  through    hot    strain,  and,  in   consequence,  tlif  meanim,'  11I'   the 
term  "ageing"  has  been  extended  to  include  all  such  improved  processes. 

The  objects  of  "ageing"  printed  goods  are  many  and  various.  Amongst  them, 
the  following  may  be  mentioned  as  the  most  important: — (1)  to  bring  about 
Buoh  changes  in  printed  iron  and  aluminium  mordants  as  will  enable  them  to 
undergo  the  dyeing  operation  without  spreading  or  "  bleeding  "  into  the  imprinted 
parts  of  the  cloth  ;  (2)  to  promote  the  oxidation  of  Aniline  black,  Catechu  brown, 
Manganese  bronze,  etc.  ;  (3)  to  effect  the  reduction  of  Indigo  and  similar  colours 
by  one  process,  and  their  subsequent  re-oxidation  by  another ;  (4)  to  provide  the 
necessary  conditions  under  which  certain  oxidising  and  reducing  agents  are 
capable  of  discharging  the  colour  from  those  parts  of  an  uniformly  dyed  fabric 
upon  which  they  are  printed;  and  (5)  to  assist  generally  in  the  formation  and 
fixation  upon  the  fibre  of  numerous  colours  and  mordants  which  require  either 
to  In-  run  rapidly  through  hot  steam  or  to  be  exposed  to  air,  under  certain  condi- 
tions of  time,  temperature,  and  humidity,  for  their  proper  development. 

These  various  effects  are  produced  by  four  different  methods  of  "ageing": 
(1)  by  hanging  the  goods  in  large,  specially  constructed  "ageing"  or  hanging 
looms;  (2)  by  passing  them  through  a  continuous  ageing  apparatus,  wherein 
regular  conditions  of  temperature  and  moisture  are  maintained  ;  (3)  by  a  short 
steaming  in  the  Mather  A:  Piatt  continuous  steam  "Ager";  and  (4)  by  a  recent 
modification  of  the  last,  in  which  damp  steam  is  replaced  by  dry,  superheated 
steam.  Each  of  these  systems  of  ageing  possesses  qualities  which  render  it 
peculiarly  adapted  to  certain  classes  of  work,  and  therefore  the  choice  of  the 
particular  one  to  employ  must  be  guided  by  the  requirements  of  the  style  of 
work  uiiiler  treatment. 

(1)  "Ageing"  or  "Hanging  Rooms." — Ageing  was  at  one  time  carried  out 

in  immense  brick  or  w leu  chambers,  heated  at  first  by  fire-brick  or  iron  flues  from 

furnaces  beneath,  and  later  by  rows  of  steam  pipes  arranged  underneath  the  grated 
floors.  In  the  days  when  block  printing  was  the  only  available  means  of  impressing 
patterns  on  calico  these  chambers  were  known  as  "stoves";  and  as  it  was 
generally  believed  that  heat  was  the  only  factor  required  to  convert  the  iron  and 
aluminium  mordants  into  a  fit  state  for  dyeing,  no  provision  was  made  for  the 
introduction  of  moisture.  This  is  easily  understood  when  it  is  remembered  that 
the  printed  pieces  were  allowed  to  hang  in  the  printing  room  until  they  were 
sufficiently  dry  to  be  transferred  to  the  stoves  without  any  fear  of  the  colours 
"  marking  off "  or  smearing.  During  this  hanging  in  the  printing  room  the 
processes  of  drying  and  "ageing"  went  on  simultaneously;  and  as  good  results 
were  obtained,  in  dyeing,  after  the  subsequent  "stoving,"  it  was  only  natural  to 
infer  that  dry  heat  was  all  that  was  required  to  effect  the  necessary  changes  in 
the  printed  mordants.  With  the  introduction  of  roller  printing,  however,  this 
theory  had  to  be  abandoned.  It  was  at  once  found  that  goods  dried  over  steam- 
heated  cylinders,  or  in  hot-air  machines,  required  several  days'  exposure  to  cool 
air  before  they  could  be  made  to  take  a  full,  deep  shade  in  the  madder  dye  bath. 
The  result  was  that  the  stoves  were  converted  into  cooling  Or  "ageing  "  chain  hers 
by  withdrawing  the  heat.  To  a  great  extent  this  was  an  improvement,  but  still 
irregularity  in  dyeing  was  of  constant  occurrence,  and  it  was  noticed  that  the 
poorest  and  weakest  colours  were  always  obtained  during  very  dry  or  very  frosty 
weather.  The  outcome  was  that  many  chemists  undertook  researches  on  the 
subject ;  but  it  was  not  until  1828  that  I  >.  Kocchlin  finally  set  at  rest  all  doubts 
as  to  the  proper  conditions  under  which  regular  "ageing"  might  be  em 
independent  of  climatic  variations.  In  the  published  report  of  his  investig 
{Bulletin  dt  la  SoeiM  IndustrielL  de  MvHtmue,  1828),  he  not  only  points  out 
that  moisture,  no  less  than  heat,  is  an  absolutely  essential  factor  in  "ageing,'' 
but  also  that  a  more  or  less  definite  relationship  should  exist  between  the  degrees 
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of  temperature  and  humidity,  and  that  these  should  be  kept  as  constant  as 
possible  during  the  whole  operation.  The  temperature  varies  between  22°  C. 
and  36°  C,  the  moisture  being  regulated  to  show  about  3°  C.  lower  on  the  wet 
bulb  thermometer  than  on  the  dry  bulb  thermometer. 

In  consequence  of  D.  Koechlin's  determination  of  the  most  suitable  conditions 
under  which  "ageing"  could  be  performed,  the  "cooling  rooms"  were  re-arranged 
to  conform  to  them,  and  no  further  trouble  was  experienced  in  the  production 
of  "  madder-dyed "  work  printed  by  machine.  In  these  chambers,  which  are 
from  25  to  40  or  more  feet  in  height,  the  printed  goods  are  hung  in  long  loops 
from  a  series  of  wooden  bars  or  rails  which  form  a  sort  of  secondary  skeleton 
ceiling,  between  which  and  the  roof  proper  sufficient  space  is  allowed  for  the 
workmen  to  move  about  whilst  hanging  the  cloth.  The  floor  may  be  either  of 
wood,  stone,  or  iron  grating,  and  the  windows,  doors,  and  roofs  must  all  be 
double  in  order  to  conserve  the  temperature,  and  to  avoid  the  condensation  of 
the  moisture  in  the  form  of  drops  which  play  havoc  with  the  marketable  value 
of  any  goods  they  fall  upon.  The  necessary  heat  is  supplied  from  steam  pipes 
arranged  around  the  base  of  the  walls,  and  at  frequent  intervals  across  the  floor 
or  under  the  gratings ;  and  the  moisture  is  obtained  from  the  same  steam  pipes 
through  funnel-shaped  jets,  provided  with  taps  for  regulating  purposes.  The 
funnels  are  covered  with  wool  or  calico  to  prevent  the  accidental  splashing  of 
the  pieces  if  the  taps  happen  to  be  open  too  wide  or  the  pressure  of  the  steam 
increases  suddenly. 

The  regulation  of  the  moisture  is  based  upon  the  well-known  scientific  fact 
that  the  closer  the  atmosphere  approaches  to  the  point  of  saturation  with 
aqueous  vapour,  the  more  closely  does  the  temperature  registered  by  the  wet 
bulb  thermometer  creep  up  to  that  indicated  by  the  ordinary  dry-bulb  ther- 
mometer. If,  therefore,  the  predetermined  difference  between  the  two  ther- 
mometers tends  to  decrease,  too  much  moisture  is  present  in  the  ageing 
chamber,  and  the  steam  supply  must  be  diminished  until  the  original  conditions 
are  restored  ;  if,  on  the  other  hand,  the  mercury  in  the  wet-bulb  instrument 
drops,  the  moisture  is  deficient,  and  must  be  increased  by  opening  the  taps  in 
the  funnel  shaped  steam  jets. 

The  goods  are  allowed  to  hang  in  these  chambers  for  from  one  to  sis  days, 
according  to  circumstances.  If  they  are  simply  printed  in  aluminium  mordants, 
one  day  may  be  quite  sufficient  to  fully  "  age  "  them  ;  but  if  they  also  contain 
iron  mordants  or  Aniline  black  or  Catechu,  a  much  longer  time  will  be  required 
as  a  rule,  since  these  latter  must  undergo  a  veritable  oxidation,  whereas  the 
alumina  mordants  only  lose  acetic  acid.  In  the  case  of  Aniline  blacks  developed 
by  this  method  of  slow  "  ageing,"  it  may  be  noted  that  great  care  should  be 
taken  to  avoid  exposing  them  to  cold  currents  of  air  during  the  period  that 
elapses  between  the  time  of  printing  and  the  time  of  hanging,  cold  air 
preventing  the  formation  of  a  full  shade.  The  .exposed  parts  present  a  more 
or  less  grey  appearance,  and  no  amount  of  either  steam  or  chromic  acid 
oxidation  will  afterwards  convert  the  grey  parts  into  black. 

The  end  and  aim  of  "ageing"  by  hanging  in  a  warm,  humid  atmosphere  is 
to  fix,  as  far  as  may  be,  the  various  colours  and  mordants  that  are  used  in  the 
well-known  Madder  sti/te  of  printing.  A  great  many  eminent  chemists  and 
calico  printers  have  devoted  a  vast  amount  of  time  to  the  study  of  the  ageing 
process,  with  a  view  to  explaining  the  real  nature  of  the  chemical  and  physical 
changes  that  take  place  in  mordants,  etc.,  under  the  combined  influence  of 
time,  temperature,  and  moisture.  This  study  has  been  of  inestimable  value  to 
the  industry,  but  so  far  has  failed  to  supply  any  incontrovertible  evidence  as 
to  whether  the  mordants,  etc.,  are  actually  combined  chemically  with  the  cotton 
fibre,  or  whether  they  are  merely  fixed  thereon  mechanically.  What  is  definitely 
known  is  that  large  quantities  of  acetic  acid  are  liberated  in  the  ageing  rooms, 
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and  that  the  mordants  are  left  upon  the  fibre  in  t lie  form  of  insoluble  basic 
Salts  ;  that  iron  mordants,  i.e.  ferrous  salts,  are  oxidised  or  converted  into 
mixtures  of  basic  salts  of  uncertain  composition;  and  that  colours  capable  of 

absorbing  atmospheric  oxygen  do  so  in  varying  decrees,  according  to  the  length 
of  time  they  remain  in  the  chamber.  Apart  from  the  temperature  and 
moisture  of  the  atmosphere  of  the  "ageing  room,"  the  amount  of  acetic  acid 
and  other  vapours  present  exercises  a  considerable  influence  upon  the  speed 
and  effectiveness  of  the  ageing.  It  stands  to  reason  that  if  the  chamber  is 
overcharged  with  free  acetic  acid  vapour  its  efficiency  will  be  reduced,  by 
reason  of  the  fact  that  the  evolution  of  the  acid  still  retained  as  acetate  by 
the  mordants  on  the  cloth  will  be  retarded,  if  not  prevented  altogether  ;  and 
further,  if  heavy  patterns,  printed  witli  strong  iron  mordants,  are  hung  in  a 
closed  chamber,  they  rapidly  absorb  all  the  available  oxygen,  or  at  least  most 
of  it,  before  they  are  sufficiently  "aged,"  with  the  result  that  irregular  work 
is  produced.  The  same  obtains  with  such  colours  as  Aniline  black  anil  Catechu 
brown  when  used  in  conjunction  witli  the  mordants  for  madder  colours.  The 
remedy  for  these  disadvantages  is  obvious,  viz.  ventilation.  This  can  be 
obtained  either  by  fixing  suitable  hoods  in  the  roof  of  the  chamber,  or,  better, 
by  blowing-in  a  mixture  of  fresh  warm  air  and  steam  through  a  fan,  the  old 
air  and  acid  vapours  being  thus  driven  out  through  any  conveniently  arranged 
Hue  or  hood.  The  introduction  of  a  constant  current  of  fresh  air  and  steam 
into  an  ageing  chamber  filled  with  cloth  requires  very  careful  management  to 
avoid  causing  sudden  changes  of  temperature,  and  is  only  successful  when 
carried  out  without  giving  rise  to  any  appreciable  fluctuations  of  heat  and 
humidity.  Given  a  sufficiently  spacious  chamber,  provided  with  doors,  windows, 
and  a  few  ventilators  in  the  roof,  and  the  "ageing"  ought  to  proceed  in  a 
regular  manner,  without  the  necessity  of  an  artificial  draught ;  in  fact,  very  few 
"  ageing  rooms  "  in  England  are  fitted  up  with  any  such  appliance. 

Where  "ageing  rooms"  still  exist,  they  are  used  to  advantage;  but  to  a 
great  extent  they  have  been  superseded  by  a  modification  of  Thorn's  Continuous 
"  Ager,"  and  in  many  works  they  have  been  put  to  other  uses,  being  transformed 
into  ordinary  departments  by  the  addition  of  intermediate  floors,  etc. 

(2)  Thorn's  Patent  Ageing  Chamber.— To  John  Thorn,  of  Mayfield,  belongs 
the  credit  of  having  first  devised  a  machine  for  the  continuous  "ageing''  of 
mordants  printed  on  cotton  cloth.  For  this  purpose  it  was  necessary  thai  the 
moisture  should  be  introduced  into  the  apparatus  in  a  systematic  manner,  and 
that  all  excess  of  acid  vapours,  etc.,  should  be  enabled  to  escape.  These  con- 
ditions were  successfully  fulfilled  in  Thorn's  patented  machine  (Eng.  l'at.  22G10, 
1819),  a  sketch  of  which  is  shown  in  fig.  52. 

The  ageing  chamber,  A,  A,  consists  of  a  wooden  cottage  with  gable  ends,  the 
roof  being  pitched  at  an  angle  of  45°.  Inside,  it  is  furnished  with  top  and 
bottom  guide  rollers  1!,  It,  over  and  under  which  the  goods  are  drawn.  Beneath 
the  chamber  a  stone  cistern  C  is  situated  in  the  brickwork  foundation.  This 
cistern  is  partly  filled  with  water  into  which  a  steam  pipe  S  dips,  and  is  provided 
with  an  overflow  pipe  0,  so  as  to  maintain  the  level  of  the  water.  Immediately 
above  the  water,  a  double  series  of  planks  I',  I'  are  so  arranged  that  the  upper 
ones  coine  over  the  spaces  between  the  lower  ones,  and  thus  prevent  any  chance 
of  the  doth  getting  splashed  when  the  water  is  heated  by  the  steam  entering 

through  the  pipe  S.  Ventilation  is  obtained  by  means  of  the  outlet  pipe  I-', 
fixed  at  the  peak  of  the  gable.  The  cloth  K  to  !"■  aged  enters  and  leaves  the 
chamber  over  the  woollen-covered  rollers  M,  M,  situated  in  slits  cut  in  each  end 
of  the  chamber.       In  operation   the  water   in    the   Cistern  is  heated    to   180"  P.,  at 

which  temperature  it  gives  oil'  aqueous  vapour:  this  gradually  tills  the  chamber 
above  by  escaping  between  the  planks  1',  I',  and  when  the  requisite  temperature 

is  attained  the  goods  are  passed  through  slowly,  and,  on  emerging,  an-  either 
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plaited  down  or  bundled  up  loosely.     In  either  case  they  are  allowed  to  lie 
about,  a  day  or  two,  in  pile  in  the  room  where  the  ageing  machine  is  situated, 


^m^w^^mim 


and   in  which  is  maintained  a  suitable  degree  of  heat  and  humidity.     Goods 
treated  in  this  way  may  sometimes  be  sent  forward  to  the  dye-house  at  once, 
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but,  as  b  rule,  it  is  preferable  to  Id  them  "age"  for  a  day  or  two  in  pile  before 
dyeing.     The  piles  arc  turned  over  once  or  twice  to  equalise  the  "ageing." 

Walter  Crum,  of  Thornliebank,  adopted  Thorn's  principle  of  continuous  work- 
ing, but  enlarged  the  chamber,  and  introduced  the  same  system  of  heating  and 

supplying  moisture  as  is  used   in  the  old-fashioned  "hanging  r< s"  already 

described.  By  this  means  he  whs  enabled  to  deal  with  a  much  larger  quantity 
of  cloth  at  a  time,  and.  in  addition  to  obtaining  more  satisfactory  results,  lie 
effected  (as  did  Thorn  also)  a  considerable  saving  of  valuable  floor  space,  since 
goods  in  bundle  or  in  pile  take  up  much  less  room  than  when  suspended  from 
bars  in  single  folds. 

A  diagram  of  a  machine  based  upon  Crum's  improvements  is  given  in  tig.  53. 

In  Crum's  original  machine  the  chamber  was  of  wood,  but  in  the  instance 
given  (fig.  53)  it  consists  of  a  brick  room  -40  feet  long,  24  feet  high,  and  1 7 i  feet 
wide.  It  is  situated  inside  the  works,  an  advantage  which  cannot  be  over- 
estimated when  condensation  of  moisture  is  in  question.  The  width  allows  of 
three  widths  of  ordinary  cloth  being  treated  at  one  time  ;  and  as  most  "madder 
work"  is  done  on  30"  material,  the  space  allowed  is  more  than  ample.  If  need 
be,  broader  cloth  can  easily  be  run  ;  but  if  it  exceeds  the  length  of  the  guide 
rollers  these  will  require  to  be  replaced  with  wider  ones — a  simple  matter  if 
broad  work  is  a  regular  article  of  production.  Three  separate  sets  of  top  and 
bottom  rollers  11,  1!  are  installed  ;  and  heat  and  moisture  are  obtained  from  the 
steam  pipes  S,  S,  and  the  cloth-covered  funnels  F,  F,  respectively.  In  other 
respects  the  working  of  the  apparatus  is  identical  with  Thorn's,  except  that 
the  cloth  is  arranged  to  emerge  on  the  entrance  side.  For  the  purpose  of 
preventing  the  formation  of  drops,  the  ingress  and  egress  slits  are  furnished  with 
copper  steam  pipes  C,  C,  between  which  the  cloth  passes  over  the  rollers  M,  M. 
The  fumes  disengaged  during  the  operation  are  drawn  off  by  a  small  fan  B, 
through  the  exhausts  A,  A,  A  ;  the  fan  only  works  when  required,  or  it  may  be 
allowed  to  revolve  slowly  and  continuously  if  unusually  large  amounts  of  acid 
are  given  off  from  heavy  patterns  printed  in  strong  mordants.  According  to  the 
class  of  work  under  treatment,  the  temperature  of  the  "ageing  chamber"  varies 
from  25°  C.  to  36°  C,  with  a  constant  difference  of  about  3  degrees  between  the 
indications  of  the  wet-  and  dry-bulb  thermometers.  The  time  occupied  by  the 
pieces  in  passing  through  the  chamber  depends  upon  the  nature  of  the  mordants 
and  the  weight  of  thickening  in  the  printed  parts  of  the  cloth.  Strong  mor- 
dants, somewhat  basic  in  character,  require  less  time  to  "age"  than  weaker 
mordants,  to  which  extra  acetic  acid  has  been  added  to  overcome  their  liability 
to  dissociate  ;  and  tine  patterns  printed  from  lightly  engraved  rollers  absorb  the 
moisture  more  rapidly  than  heavy  patterns  printed  from  deep  engraving,  which 
deposits  a  much  larger  quantity  of  thickening  on  the  fibre.     This  thickening 

presents  a  hard,  dry  surface  to  the  air,  and  prevents  the  moisture  IV reaching 

the  fibres  of  the  cloth  unless  sufficient  time  is  allowed  for  it  to  become  softened 
in  the  moist  atmosphere  of  the  "ageing  chamber."  For  the  majority  of  madder 
styles  the  goods  are  run  at  such  a  speed  as  to  be  18  or  20  minutes  in  passing 
through  the  chamber,  but  in  special  cases  the  time  may  be  increased  to  35 
minutes. 

As  a  rule,  if  the  goods  are  found  to  contain  (i  per  cent,  to  7  per  cent,  of 
moisture,  evenly  distributed  throughout,  they  may  be  regarded  as  having  been 
sufficiently  "aged,"  that  is,  if  they  were  quite  dry  to  start  with.  On  leaving  the 
"  chamber "  the  goods  are  plaited  down,  and  allowed  to  lie  a  day  or  so   I 

dyeing.     Iron  mordants  ought  always  to  lie  three  or  four  days  in  a  warm,  isl 

atmosphere  after  "ageing,"  in  order  to  enable  them  to  absorb  as  much  oxygen 
from  the  air  as  they  are  capable  of  taking  up,  otherwise  they  exist   on   th 
in  various  states  of  oxidation,  and  dye  up  unevenly  in  consequence.     Tic  only 
real  drawback  to  Thorn's  system  of  "ageing"  is  that  Catechu  browns  printed 
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along  with  iron  and  aluminium  mordants  cannot  be  fully  oxidised  by  so  short  an 


exposure  to  the  atmosphere  of  the  "ageing  chamber."     In  all  other  kinds  of 
madder-dyed  work  this  exposure  is  sufficient  to  carry  the  ageing  to  a  point  from 
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which  it  proceeds  to  completion  by  natural  means  during  the  time  thai  the 
Eire  stored  in  bundle  previous  to  dyeing;  but  in  the  case  of  Catechu  the 
oolour  can  only  be  Fully  developed  by  ;i  rather  prolonged  exposure  to  freely 
circulating,  warm,  niciist 
air,  and  for  this  reason  it 
is  preferable  to  hang  goods 
printed  with  Catechu  in 
single  folds  in  one  of 
the  old  fashioned  "  ageing 
rooms "  for  four  to  five 
days.  However,  at  the 
present  time  this  one 
drawback  is  not  of  much 
moment,  since  Catechu  and 
madder  colour    effects    Can 

be  easily  and  successfully 

matched     in     other     ways 

that  give  equally  good  re- 
sults. Before  leaving  the 
subject  of  ageing  chambers 
it  may  be  remarked  that 
the  atmosphere  of  the 
rooms  in  which  they  are 
situated,  and  in  which  the 
goods  are  stored  after  pass- 
ing through  the  chamber, 
on-lit  to  be  maintained  in 
a  condition  corresponding, 
as  near  as  possible,  to  2-1°  C. 
dry -bulb  and  21°  C.  wet- 
bulb  thermometers. 

(3)  Mather  &  Platts 
Rapid  Steam  "  Ager." — 
This  machine,  known 
throughout  the  calico- 
printing  world  as  the 
"  Mather  &  Piatt,"  was 
brought  out  in  1879,  and 
at  once  achieved  a  well- 
merited  and  lasting  suc- 
cess ;  so  much  so,  in  fact, 
that  it  is  now  an  indis- 
pensable piece  of  plant  in 
all  modern  printworks. 

From  fig.  54  it  will 
be  seen  to  consist  of  a 
comparatively  small  iron 
chamber,  inside  which  top 
and  bottom  rollers  are 
fitted.  The  top  of  the  chamber  consists  of  a  wooden  hood,  arranged  to  carry 
off  the  gases  disengaged  during  the  operation  of  ageing.  A  pipe  from  the  top 
of  the  "ager"  runs  into  this  hood,  the  ventilating  shaft  of  which  communicatee 
with   the  outer  air;   and    the   ventilation   required  may  lie  obtained  either  by  the 

current  so  induced  or  by  means  of  a    fan  working  in  the  shaft  itself.      Tl loth 

enters  and  leaves  the  machine  through  the  same  aperture,   which  is  provided 
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with  two  steam  pipes,  fixed  longitudinally,  to  prevent  drops  of  condensed  water 
forming  and  falling  on  the  cloth. 

The  apparatus  is  supplied  with  low-pressure  steam  through  a  perforated  pipe 
situated  beneath  the  lower  set  of  guide  rollers.  Where  a  steam  engine  is  used 
for  driving,  its  exhaust  steam  may  be  utilised  for  this  purpose  ;  but  in  general 
better  results  are  obtained  from  a  special  supply  pipe,  which  can,  of  course,  be 
used  to  keep  the  chamber  in  working  condition  whilst  the  engine  is  stopped. 
Any  condensed  water  formed  runs  down  the  sides  of  the  chamber,  and  is  drawn 
oft"  by  a  syphon  situated  at  the  bottom.  If  the  apparatus  occupies  a  position  in 
which  it  is  exposed  to  cold  draughts,  it  is  usually  boarded  round  in  order  to  keep 
it  hot,  thus  avoiding  an  undue  condensation  of  the  steam. 

The  great  variety  of  purposes  to  which  the  rapid  ager  is  adapted, 
combined  with  its  high  rate  of  production,  has  enabled  it  to  take  the  place  of 
both  the  preceding  forms  of  "ageing"  in  all  cases  where  rapidity  of  oxida- 
tion is  not  detrimental.  For  "  madder  styles "  it  is  not  so  well  adapted 
as  are  the  older  and  slower  methods,  but,  all  the  same,  large  quantities  of  this 
style  are  produced  by  its  means,  especially  if  they  contain  Aniline  black  ;  and  if 
proper  precautions  be  observed,  the  final  results  leave  little  to  be  desired. 
Aniline  blacks,  which  formerly  took  at  least  six  hours  to  oxidise  in  the 
"  hanging  rooms,"  can  be  fully  developed  in  the  rapid  ager  in  half  the 
number  of  minutes ;  and  styles  such  as  the  printing  of  Indigo  by  the  Schlieper 
&  Baum  and  hydrosulphite  processes,  the  alkaline  discharge  of  Turkey-red  and 
tannin  mordants,  and  many  other  discharges,  both  by  oxidation  and  reduction, 
all  of  which  were  impossible  under  any  conditions  previous  to  the  invention 
of  the  rapid  ager  can  now,  by  its  means,  be  produced  with  ease  and 
certainty.  So  that,  quite  apart  from  the  great  advantage  it  has  in  increasing 
the  output,  the  rapid  ager  has  been  instrumental  also  in  increasing  the 
resources  of  the  textile  colourist  by  rendering  possible  the  practical  application 
of  many  processes  that  were  previously  of  scientific  interest  only. 

The  temperature  at  which  the  Mather  &  Piatt  Steam  Ager  is  worked  varies 
from  65°  C.  to  95s  C.  with  the  dampness  of  the  steam  regulated  to  show  3°  C.  less 
on  the  wet-bulb  thermometer.  The  lower  temperature  is  employed  for  Vanadium 
and  Copper  aniline  blacks,  either  alone  or  in  combination  with  iron  and  aluminium 
mordants,  and  the  higher  temperature  for  Prussiate  blacks  in  all  styles.  The 
Prussiate  black  will  stand  still  greater  heat  than  95°  C,  but  without  exhibiting 
any  improvement  in  shade.  The  goods  are  usually  run  at  a  speed  of  60  yards 
per  minute,  and  at  this  speed  take  3  minutes  to  pass  through  the  chamber. 

From  a  practical  colourist's  point  of  view,  the  "  rapid  ager "  has  two  great 
advantages  over  all  other  systems  of  "ageing."  In  the  first  place,  it  permits 
of  the  important  Prud'homme  style  of  Aniline-black  discharging  being  produced 
to  the  utmost  degree  of  perfection  ;  and  secondly,  it  allows  of  Indigo  and  other 
vat  dyes  being  reduced  on  the  fibre  in  presence,  of  caustic  soda.  Neither  of 
these  processes  can  be  carried  out  in  any  other  apparatus  or  by  any  other  means. 
If  Prud'homme  blacks  printed  in  coloured  discharges  are  "hung,"  the  black 
is  poor  and  the  colours  are  dull ;  and  all  processes  in  which  caustic  soda,  as 
such,  plays  an  important  part  must,  of  necessity,  be  completed  before  the 
caustic  has  time  to  become  converted  into  carbonate,  by  the  absorption  of 
carbonic  acid  from  the  air. 

When  the  "rapid  ager"  was  first  introduced  for  the  oxidation  of  Aniline 
blacks  and  other  printing  colours  containing  free  mineral  acids,  a  good  deal  of 
trouble  was  experienced  from  the  extreme  liability  of  the  cloth  to  become 
"  tender."  This  defect  was  found  to  be  caused  not  by  any  inherent  defect  in 
the  machine,  but  by  the  too  great  percentage  of  acid  in  the  colours  themselves. 
In  the  "hanging  rooms"  these  same  colours  came  out  very  well,  but  when 
subjected  to  the  energetic  oxidising  action  of  the  "rapid  ager"  the  free  acid 


TREATMENT   OF   GOODS    AFTER    PRINTING.  1 45 

liberated  rapidly  destroyed  the  cloth  at  the  temperature  at  which  the  operation 
was  performed.  A  modification  of  the  composition  of  the  printing  colours  was 
all  that  was  required  to  remedy  the  defect,  and  nowadays,  when  "tendering"  of 
the  cloth  occurs,  it  may  safely  be  attributed  to  one  of  three  causes: — (1)  the 
acidity  of  the  colour ;  (-)  too  great  a  heal  in  the  "ager";  and  (3)  to  the  goods 
being  allowed  to  stay  too  long  inside — thai  is,  not  passing  through  the  "ager" 
quickly  enough.  It'  these  three  points  are  attended  to,  the  Mather  it  Piatt 
rapid  ageing  and  steaming  chamber  will  be  found  to  give  perfectly  reliable 
results,  and  to  possess  all  the  many  advantages  claimed  fur  it. 

(  l >  Ageing  with  Superheated  Steam.— The  only  reason  for  including  this 
system  under  the  heading  of  "Ageing"  is  that  it  is  carried  out  in  a  chamber 
that  is,  to  all  intents  and  purposes,  an  obvious  modification  of  the  ordinary 
rapid   ager. 

It  was  found  that  the  powerful  reducing  properties  of  the  comparatively 
recently  introduced  solid  " hydrosulphitee "  could  only  be  utilised  to  the  best 

advantage  when  g Is  upon  which  these  salts  were  intended  to  act  were  exposed 

to  the  action  of  dry,  superheated,  air  free  steam.  For  this  purpose  the  ordinary 
ager  is  unsuited,  and  in  consequence  it  became  necessary  to  modify  its 
construction  and  arrangements.  The  result  of  numerous  experiments  is  that 
various  types  of  the  "  hydrosulphite  ager"  are  now  on  the  market — all  more  or 
less  efficient.  Amongst  these,  the  most  generally  useful  perhaps  is  the  combined 
"hydrosulphite,  Aniline  black,  and  Indigo  ager,"  made  by  Messrs  Mather,  h  Piatt 
of  Salford.  This  exceedingly  convenient  machine  (fig.  55)  fulfils  all  the  conditions 
essential  to  the  successful  production  of  each  of  the  above  three  styles,  namely, 
a  high  working  temperature,  the  least  possible  admission  of  air,  and  an  arrange- 
ment for  supplying  the  moisture  that  is  requisite  in  the  steaming  of  Indigo  and 
Other  vat-dye  prints. 

The  walls  of  the  chamber  consist  of  flanged  iron  plates,  accurately  machined 
on  their  edges,  >o  as  to  tit  together  perfectly  air-tight  All  the  roller-bearings 
and  fixings  are  machined  so  that  the  rollers  run  perfectly  truly  and  freely,  and 
the  rollers  are  mounted  in  such  a  way  as  to  allow  of  their  being  oiled  from  the 
outside  whilst  the  machine  is  running — a  great  advantage.  The  roof  of  the 
chamber  is  made  up  of  cast-iron  steam  chests,  which,  in  conjunction  with  a 
serpentine  coil-pipe,  supplied  with  high-pressure  steam,  at  the  bottom,  serve  to 
maintain  the  chamber  at  the  requisite  temperature  for  "hydrosulphite"  work, 
viz.  about  104°  C.  The  steam  used  in  the  chandler  enters  through  two  perforated 
pipes  running  along  the  length  of  the  upper  part  of  the  chamber,  and  before 
entering  it  passes  through  a  steam  trap,  where  any  water  it  may  contain  is 
removed. 

The  steam  supply  pipes  are  furnished  with  suitable  guards  to  prevent  any 
possibility  of  the  cloth  being  damaged  by  drops  and  splashes. 

The  cloth  enters  and  leaves  the  chamber  through  a  narrow  slit  close  to  the 
bottom— an  arrangement  whereby  the  exclusion  of  air  is  best  secured.  As 
cold,  damp  cloth  passing  into  the  chamber  would  reduce  its  efficiency,  the  goods 
to  be  treated  are  passed  round  a  steam-heated  drying  cylinder  before  entering 
the  steam.  All  undue  tension  on  the  cloth  whilst  travelling  through  the 
chamber  is  avoided  by  driving  several  of  the  rollers  over  which  it  passes  by 
power. 

Ventilation  of  the  chamber,  in  so  far  as  it  consists  in  removing  the  g 
disengaged  during  the  operation  of  ageing,  is  secured  by  means  of  a  perforated 
suctiou  pipe  situated  at  the  bottom,  beneath  the  serpentine  heating-coil. 

This  improved  ageing  apparatus  may  be  used  for  the  reduction  of  Indigo 
printed  by  either  the  glucose  or  the  ''hydrosulphite"  process.  For  this  purpose 
it  is  provided  with  a  water  tank  in  the  bottom  of  the  chamber,  for  ose  when  the 
former  process  is  employed  ;  for  the  latter,  the  ordinary  method  of  working  the 
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"ager  "  is  sutlicient,  as  excess  of  moisture  is  not  conducive  to  good  results  in  any 
hydrosulphite  work. 

If  desired,  the  machine  can  be  arranged  for  the  steaming  of  two  Buperposed 
pieoes  of  cloth  simultaneously,  thus  doubling  the  output  of  certain  styles  of  work. 

Superheated  steam  "agers"  are  indispensable  in  all  works  where  processes 
depending  <>n  the  reducing  action  of  the  hydrosulphite  -  formaldehyde  com 
pounds  arc  in  use.  The  discharging  of  certain  azo  colours  cannot  be  effected 
in  any  other  apparatus,  bu1  Indigo  may  bo  reduced  by  hydrosulphite  in  the 
ordinary  type  of  "rapid  ager"  if  care  be  taken  to  keep  the  temperature  up 
and  to  avoid  the  presence  of  too  much  moisture.  On  the  other  hand,  the 
glucose  process  of  Indigo  printing  absolutely  requires  the  presence  of  moisture, 
and  therefore  cannot  be  carried  out  in  superheated  steam  agers  unless  they 
are  specially  adapted  to  its  requirements. 

(5)  Indigo  Ager  (for  the  glucose  process). — The  ordinary  "ager"  used  for 
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this  process  is  much  simpler  in  construction  than  the  combined  "hydrosulphite, 
Aniline-black,  and  Indigo  ager"  just  described;  it  resembles  in  some  respects 
Thorn's  ageing  machine,  the  main  differences  being  in  its  smaller  size,  ill  the 
Chamber  being  oiled  with  steam  as  free  as  possible  from  air,  and  in  the  pas-age 
of  the  cloth  being  reduced  from  about  20  minutes  or  more  to  from  J  to  2 
minutes  only.  A  glance  at  tig.  56  will  show  clearly  the  arrangement  of  a  special 
Indigo  ager  for  the  glucose  process. 

The  chamber  itself  is  made  of  iron  plates  ;   the  lower  part  is  arranged  to  serve 
as  a  cistern  ;  and  the  roof,  as  in  all  the  best  modern  agers,   is  composed   ol 
iron  steam  chests,  the  heat  of  which  precludes  any  possibility  of  drops  of  condensed 
water  forming  on  its  underside,  and  dropping  therefrom  on  to  the  pieces  passing 
through   beneath.     The  steam  enters  the  chamber  through   the  water  in  the 

cistern,  and  thus  becomes  charged  with    the   i essary  moisture.     Above   the 

cistern  an  arrangement  of  overlapping  plates  is  provided  to  prevent  the  cloth 
from  getting  splashed  by  the  boiling  of  the  water  below;  suitable  precautions 
are  also  taken  to  avoid  drops  of  water  condensing  on  the  edge-,  of  the  slits 
through  which  the  goods  enter  and  leave  the  chamber. 

This  apparatus  ensures  the  rapid  and  even  reduction  of  Indigo  ;  and  although 
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it  is  not  absolutely  essential  to  success,  it  is  perhaps  the  safest  system  to  adopt 
for  the  purpose.  In  many  works  the  ordinary  ager  can  be  made  to  yield 
equally  good  results  if  properly  handled  and  supplied  with  damp  steam  ;  in  fact, 
many  firms  who  print  indigo  by  the  Schlieper  &  Baum  process  make  no  other 
arrangement  for  its  steaming  beyond  providing  for  the  introduction  of  plenty  of 
moist  steam  into  an  ordinary  ager. 

(2)  "DUNGING." 

Dunging  is  an  operation  specially  connected  with  the  after-treatment  of 
goods  printed  in  iron  and  aluminium  mordants,  and  derives  its  name  from  the 
fact  that  cow-dung  enters  largely  into  the  composition  of  many  "dunging" 
liquors.  It  consists  in  passing  the  "  aged  "  cloth  through  cow-dung  let  down 
with  water  or  through  a  solution  of  cow-dung  substitutes,  and  occasionally,  for 
delicate  work,  through  a  bath  of  bran  and  chalk.  Dunging  constitutes  one  of 
the  most  important  steps  in  the  production  of  the  "madder  style,"  and  demands 
the  utmost  care  in  its  performance,  since  upon  the  slate  of  the  cloth  as  it  leaves 
the  final  dunging  beck  depends  the  ultimate  success  of  the  work. 

The  function  of  "dunging"  may  be  described  as  threefold,  namely,  (1)  to 
complete  the  "fixing"  (already  partly  accomplished  in  the  ageing  chamber)  of 
the  mordants  on  the  cloth  ;  (2)  to  combine  with  and  render  insoluble  any 
undecomposed  mordant  that  may  dissolve  out  of  the  cloth  while  it  passes 
through  the  liquor;  and  (3)  to  remove,  as  perfectly  as  may  be,  all  the  thickening 
material  used  in  the  printing  colour ;  in  short,  its  function  is  to  prepare  the 
printed  cloth  in  such  a  manner  as  to  enable  it  to  take  up  evenly  the  requisite 
quantity  of  colouring  matter  from  the  dye  bath. 

The  necessity  for  "dunging"  is  almost  too  self-evident  to  call  for  explanation. 
However,  it  may  be  noted  that  if  cloth  plastered  with  thickening  and  containing 
unfixed  mordants  were  entered  into  a  dye  bath,  the  thickening,  by  acting  as  a 
mechanical  resist,  would  prevent  the  dyestuff  from  penetrating  into  the  fibres  of 
the  material,  and  thus  give  rise  to  irregular  dyeing  ;  and  the  unfixed  mordants 
would  dissolve  off  in  the  hot  dye  liquor,  and  not  only  cause  uneven  dyeing,  but 
also  attach  themselves  and  attract  colour  to  the  white  imprinted  portions  of 
the  cloth,  thereby  staining  them  beyond  remedy.  Besides,  the  presence  of  soluble 
mordants  in  a  madder  dye  bath  is  productive  of  great  loss  of  dyestuff:  the 
mordant  combines  with  the  colouring  matter  to  form  insoluble  iakes,  which 
simply  lloat  about  in  the  dye  liquor,  only  to  be  thrown  away  after  spoiling  the  goods. 
Imperfectly  "dunged"  goods  arc  subject  to  these  same  mishaps  in  a  less  degree, 
so  that,  from  all  points  of  view,  the  thorough  cleansing  ("dunging")  of  printed 
goods  from  all  foreign  matters,  other  than  those  that  go  to  form  part  of  the 
ultimate  colour,  is  an  operation  of  extreme  importance. 

The  use  of  cow-dung  as  a  cleansing  agent  is  the  outcome  of  practical 
experience  alone.  The  nature  of  the  chemical  and  physical  changes  that  take 
place  in  the  "dunging"  process  has  never  j'et  been  ascertained  definitely.  All 
that  is  known  is  that  it  "  fixes "  the  greater  part  of  the  mordant  which  has 
already  been  partially  converted  into  an  insoluble  basic  salt  by  the  action  of  the 
"  ageing "  process ;  that  it  prevents  the  imprinted  parts  of  the  cloth  from 
becoming  mordanted,  and  thus  subsequently  attracting  colouring  matter  from 
the  dye  bath  ;  and  that  it  removes  effectually  all  thickening  agents,  leaving  the 
cloth  in  the  best  possible  state  for  1  icing  dyed  up  fully  and  evenly.  Fresh  cow- 
dung  is  slightly  alkaline,  and  contains,  besides  water  and  some  phosphates,  a  fair 
percentage  of  albumen  and  a  considerable  amount  of  insoluble  organic  matter. 
The  alkali  and  albumen  both  precipitate  iron  and  aluminium  mordants,  and  the 
insoluble  matter  also  has  a  powerful  attraction  for  them,  so  that  any  mordant 
that  may  dissolve  out  of  the  cloth  immediately  enters  into  combination  with  it, 
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inn!,  in  being  thus  rendered  insoluble,  is  prevented  from  injuriously  affeotii 
unprinted  parts  of  the  oloth  —the  "  whites." 

Although  oow-dung  is  generally  acknowledged  by  practical  men  to  be 
superior  to  any  other  dunging  agent,  it  requires  careful  application  to  Becure  the 

best  results.     An  excess  impoverishes  and  dulls  tb lours,  and   imparts  an 

unpleasant  greenish  tinge  to  the  "whites."  It  also  varies  considerably  in 
composition  :  and  in  working  requires  to  l>e  emptied  out  and  thrown  away  at 
frequent  intervals,  by  reason  of  the  large  amount  of  thick  sediment  formed,  w  hich, 

if  allowed  to  act  upon  the  g Is,  would  inevitably  ruin  the  "whites."    Asa  rule, 

one  charge  of  cow-dung  cannot  be  vised  for  more  than  200-300  pieces  of  calico 
without  causing  trouble. 

With  a  view  to  overcoming  the  disadvantages  of  oow-dung,  many  substances 
have  been  suggested  as  dung  substitutes.  Amongst  them  the  most  commonly 
used  and  must  important  arc  the  following: — 

(1)  Sonnm  Phosphate  (NasHP04.12HsO).— This  salt  is  extremely  useful  for 
the  fixing  of  mordants  that  are  too  delicate  to  stand  the  energetic  action  of  com 
dung,  and    in    cases   where  a  weak   mordant   is  printed   in  combination   with  a 
Btrong  1,  '.,/.  the  "red  and  pink  madder-style." 

(2)  Sonnm  Arsenate  (Na,HAs04.12HsO).— This  salt  is  perhaps  used  more 
than  any  other  as  a  dung  substitute  in  England.  It  acts  like  sodium  phosphate 
in  all  respects,  and  in  countries  where  it  is  not  prohibited  it  is  generally  preferred 
on  account  of  its  greater  efficiency.  The  poisonous  nature  of  goods  "dunged" 
with  arsenate  is  very  much  exaggerated.  As  a  matter  of  fact,  it  is  either  removed 
from  the  cloth  during  the  man}'  subsequent  washings  it  undergoes,  or  is  combined 
with   the   mordant   and   colouring   matter  in   an   insoluble    and   quite  innocuous 

form.     Th( ly  danger  to  be  apprehended  from  it-  employment  is,  that  it  may 

possibly  contaminate  the  stream  into  which  the  effluent  of  the  works  runs;  but 
nowadays  this  danger  is  reduced  to  vanishing  point,  since  most  river  and  Canal 
authorities  insist  upon  all  poisonous  substances  being  eliminated  from  the 
effluent  before  it  leaves  the  works.  A  good  sample  of  arsenate  of  soda  ought  to 
contain  at  least  50  per  cent,  of  the  pure  Bait. 

(3)  Silicate  ofSoda  I  Na..Si40„). — This  salt  occurs  in  the  solid  form  as  "soluble 
but  it  usually  comes  into  commerce  as  a  thick,  colourless,  syrupy  liquid. 

It  finds  but  limited  use  as  a  dunging  agent,  on  account  of  its  liability  to  contain 
an  excess  of  either  caustic  soda  or  carbonate  of  soda,  both  of  which  "strip"  the 
aluminium  mordants  otV  the  cloth  at  the  temperature  of  the  dunging  bath. 
Basil  salts  of  aluminium  readily  dissolve  in  warm  alkali,  and  in  consequence  tie 
use  of  silicate  <■<  soda  is  attended  by  some  risk,  especially  if  applied  to  the  "red 
ami  pink  stylo."  On  the  other  hand,  iron  and  chromium  mordants,  not  being 
soluble  in  weak  alkalies,  can  be  fixed  in  silicate  with  safety.  Although  freshly 
and  properly  prepared  silicate  of  soda  is  not  open  to  the  above  objections,  it 
nevertheless  decomposes  into  silicic  acid  and  a  basic  salt  if  kept  long  in  solution. 
The  main  drawback  to  the  use  of  silicate,  however,  is   that   aluminium    mordants 

"fixed  "  by  its  mean-  vield  ] r  and  dull  shades  of  red  when  dyed  up  in  Alizarin. 

•  1 .  Sonn  wGabbok  LTK(Na,COg.10H.O)and  "crystal  carbonate"(Na  I  "II  0 

are  only  UBed  far  the  fixation  Of  iron  and  chromium  mordants  in  certain  cat 

■•  Ammi.nu-m  Cabbohatb"  [(NH^HCO   (NdbiCu  ..  \  ||   J  in  the  dry  state 
is   a   mixture   of   the   bicarbonate    and    carbamate,    but    when    dissolved    in    water 

and  ammonia  it  is  converted  into  the  normal  oarbonatt  (NH4)2COr  It  is  an 
excellent    "dunging"  agent    for   aluminium    mordant-,    but    hitherto   has   not 

found  much  employment  on  the  large  BCale,  probably  on  account  of  its  pi 

nil  SojoATi  di-  I. imf.  recommended  by  Biggin  as  a  cow-dung  substitute,  is 

little  used.  It  is  a  sparingly  soluble  salt,  which  i-  employed  as  a  saturated 
solution,  the  strength  of  the  bath  being  kept  up  by  always  allowing  an  excess  to 
remain  in  suspension  in  the  dunging  liquor. 


15° 


TEXTILE    PRINTING. 


( i  )  Bran. — This  substance  cannot  be  regarded  as  a  dung  substitute  proper, 

although  it  is  frequently  used  along 
with  a  little  chalk  for  treating  weak 
aluminium  mordants  which  are  so 
far  "  fixed  "  upon  the  fibre  m 
ing"  as  not  to  require  a  more  drastic 
treatment.  The  diastase  ferment 
in  the  bran  converts  the  starchy 
matters  in  the  thickenings  into 
soluble  glucose,  which  easily  washes 
out  of  the  cloth,  while  the  chalk 
serves  to  neutralise  any  traces  of 
acid  that  still  remain  after  the  age- 
ing process.  Chalk  is  a  regular 
constituent  of  all  dunging  liquors ; 
it  combines  with  all  acids  liberated 
by  the  dunging  agents,  and  acts 
^.  generally  as  a  weak  and  useful, 
a      though  harmless,  alkali. 

-  The  advantages  accruing  from 
f  the  use  of  "dung  substitutes"  lie 
^  in  the  direction  of  increased  cleanli- 
|  ness,  convenience,  and  regularity  of 
■^  working,  rather  than  in  the  better 
f  fixation  of  the  mordants  and  the 
°  more  perfect  removal  of  thickening 
=  materials.  Dung  substitutes  effect 
=  neither  of  the  latter  two  objects  any 
=  better  than  cow-dung,  if  as  well : 
S  but  being  colourless,  regular  in  com- 
Z     position,  and,  with  the  exception  of 

bran  and  chalk,  quite  soluble,  they 

b     neither  stain  the  cloth,  give  rise  to 

irregularities  in  shade,  nor  require 

to  be  thrown  away  every  few  hours, 

2     as   is  the  case  with   cow  du: .. 

a     dunging  machine  set  with  sodium 

-  phosphate,  etc.,  can  be  worked  a 
whole  day  without  emptying  out, 
whereas  with  cow-dung  a  consider- 
able amount  of  time  is  lost  owing 
to  tire  necessity  for  empty;r._ 
and  re-charging  the  machine  with 
fresh  cow-dung  at  frequent  in : 
the  length  of  which  varies  accord- 
ing to  the  class  of  work  under  treat- 
ment. Heavy  patterns  require  fresh 
liquor  oftener  than  light  patterns, 
and  the  kind  of  thickening  used  also 
governs  the  working  of  the  dunging 
process  to  some  extent,  since  starch 
and  flour  are  more  difficult  to  re- 
move than  the  various  g 

A  dunging  liquor  made  up  from 
any  of  the  foregoing  "substitutes "'  may  often  be  used  continuously  for  several 
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days  it'  it  be  replenished  regularly  with  a  little  fresh  solution.  The  amount 
t<>  be  added  is  easily  calculated  when  it  is  borne  in  mind  that  the  cloth  usually 
abstracts  its  own  weight  of  Bolution  from  the  bath:  the  bath,  however,  should 
be  kept  as  much  as  possible  at  the  same  height  during  the  whole  time  of  the 
operation,  and  therefore  it  is  advisable  not  to  allow  too  many  "pieces"  to  pass 
through  it  before  "freshening  it  up"  with  a  few  gallons  of  new  dunging  liquor 
from  a  Btorage  cask  kept  conveniently  at  hand. 

Moat  of  the  dunging  substitutes  in  common  use  can  be  mixed  in  any  pro 
portion  either  with  each  other  or  with  cow-dung.  Indeed,  cow-dung,  phosphate  of 
Boda,  and  chalk  is  a  very  general  mixture  for  the  "tirst  dunging"  of  ordinary 
madder  styles,  the  "second  dunging"  consisting  sometimes  of  "phosphate 
alone,  and  sometimes  of  a  dilute  solution  of  cow-dung  and  one  or  other  of  its 
above  substitutes,  together  with  a  little  chalk  or  bran. 

As  a  rule,  it  is  essential  to  "dung"  all  madder  styles  twice  at  least  in  order 
to  ensure  the  perfect  removal  of  the  thickenings  used  in  printing  the  mordants. 
The  "first  dunging"  is  known  as  "  fly  dunging,"  and  is  performed  in  a  series  of 
three  or  more  liccks,  through  which  the  cloth  passes,  in  the  open   width,  over  a 
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Fig.  58.— Spiral  or  second  dunging  becks. 


system  of  rollers.  The  "second  dunging"  is  carried  out  in  one  of  the  many 
types  of  spiral  washing  or  dyeing  machines,  and  the  goods  are,  of  course,  treated 
in  the  rope  form. 

In  fig.  .">7,  which  represents  a  section  of  Mather  &  Piatt's  "fly  dunging 
machine,"  the  first  compartment  is  filled  with  the  required  liquor  at  a  Btrength  a 
little  above  that  of  the  similar  contents  of  the  second  and  third  compartments. 
This  difference  in  Btrength  is  not  absolutely  necessary,  but  it  is  found  to  give  the 
best  results  in  many  works.  The  cloth  enters  as  shown,  passes  through  each 
1 k  in  Succession,  and  in  the  last  or  washing  heck  is  drawn  through  an  earthen- 
ware ring  or  "pot  eye,"  which  throws  it  out  of  the  open  width  into  the  rope 
form,  in  which  form  it  proceeds  to  the  "second  dunging."  The  temperature  of 
the  dunging  liquor  varies  from  60°  to  100°  C.  according  to  circumstances  that 
will  he  mentioned  later.  The  usual  duration  of  the  "first  dunging"  is  from 
2  to  5  minutes. 

The  "second  dunging"  occupies  20-30  minutes  at  60°-65°  C.  It  is 
performed  in  a  spiral  machine,  similar  to  dyeing  and  washing  machines,  and 

Sometimes  two  machines  are  run  in  combination,  tie'  ur,,iHU   passing    from   one   to 

the  other  in  a  continuous  manner.     On  emerging  from  the  "second  dunging" 

the  pieces  must   l'e  I  lion  muddy  Washed,  and  are  then  ready  for  dyeinu'. 

Pig,  58  will  give  an  idea  of  the  working  of  a  spiral  "dung  l>eck." 
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(3)  DYEING. 

The  dyeing  of  printed  calico,  either  before  or  after  printing,  is  performed 
in  at  least  four  distinct  ways,  each  of  which  may  be  modified  according  to 
circumstances. 

For  dyeing  in  the  open  width,  use  is  made  (1)  of  "jiggers,"  (2)  of  continuous 
dyeing  machines  constructed  on  the  same  principle  as  the  "  fly  dung  becks," 
(see  fig.  57),  (3)  and  of  slop-padding  mangles  (see  figs.  4-9  and  50). 

In  the  rope  form,  cloth  is  nowadays  invariably  dyed  in  spiral  dye  becks, 
of  which  various  types  exist. 

Fig.  59  shows  a  section  of  the  "jigger,"  a  machine  largely  used  for  dyeing 
plain  shades,  but  which  does  not  find  very  extensive  employment  in  printworks 
where  the  output  is  confined  to  printed  goods.  It  may,  however,  be  used  with 
advantage  for  small  quantities  of  certain  "discharge  styles,"  such  as  the  alkaline 


Fig.  59. — Jigger. 

discharge  on  tannin-mordanted  cloth.  In  this  style,  when  the  same  design  is 
required  in  small  lots  of  different  colours,  the  "  jigger "  affords  an  economical 
means  of  dyeing  the  comparatively  short  lengths  into  which  the  order  is  split  up. 
The  "jigger"  consists  of  an  iron  or  wooden  dye  beck  fixed  between  two 
cast-iron  supports,  which  carry  bearings  in  which  two  fixed  rollers  revolve.  To 
each  bearing  an  oblique  arm  is  attached  for  the  purpose  of  supporting  a  loose 
roller  in  such  a  way  that  it  is  capable  of  revolving  in  contact  with  the  fixed 
rollers.  The  goods  to  be  dyed  are  sewn  end  to  end  and  wound  on  a  loose 
shell,  which  is  then  placed  upon  one  of  the  arms.  The  goods  are  now  threaded 
by  hand  under  and  over  the  guide  rollers  immersed  in  the  dye  liquor  until 
sufficient  has  been  pulled  through  to  be  wotind  on  the  fixed  roller  at  the 
opposite  side  of  the  jigger.  The  machine  is  then  set  in  motion,  and  as  soon  as 
the  whole  length  of  cloth  has  passed  through  the  dye  liquor  the  motion  is 
reversed,  so  that  the  pieces  pass  back  again  and  are  wound  on  the  opposite 
fixed  roller.  These  to-and-fro  passages  are  continued  until  the  cloth  is  fully 
dyed,  at  which  point,  i.e.  during  the  last  passage,  they  are  wound  on  a  second 
loose  shell  instead  of  on  a  fixed  roller.     The  dye  liquor  may  then  be  replaced, 
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if  desired,  by  water,  and  the  goods  washed  in  exactly  the  same  way.     In  Bome 

machines  the  reversing  motion  takes  pli automatically,    Jiggers  are  driven 

by  bevel  gearing,  acting  directly  on  the   axles  of  both  the  fixed    rollers;  and 

their  contents  are  heated  by  either  open  steam    pipes  or  by  steam    coils   situated 

beneath  the  guide  rollers. 

The  working  of  slop-padding  machines  has  already  lieen  described,  and  that 
of  continuous  open  dyeing  machines  is  the  same,  to  all  intents  and  purposes, 
as  that  of  "fly  dunging  machines,"  except  that  the  operations  are  carried  mil 
under  different  conditions  of  time  and   temperature.      In   both   cases  the  goods 


Fie.  (,o.— Dye  beck. 

are  stitched  end  to  end  and  run  through  the  dye  liquor  in  a  continuous  manner. 

The  spiral  dye  heck  is  the  form  of  dyeing  machine  most  largely  used  by 
calico  printers.  It  is  conyenient,  easy  to  work,  gives  regular  results,  and  is 
capable  of  dealing  with  from  2+  to  10  pieces  of  cloth  at  a  time.  In  principle 
it  is  similar  to  the  washing  machine  previously  described  (fig.  I  I  I,  '"it  differs 
from  it  in  detail  and  general  arrangement,  a  winch  taking  the  place  of  the 
squeezer  howls,  and  the  beck  being  rather  different  in  shape. 

Fig.  GO  represents  a  cross  section  of  Messrs  Mather  .V  Piatt's  spiral  dyeing 
machine,  from  which  an  idea  of  its  mode  of  action  may  be  obtained.  See  also 
Plate  V. 

A. A  is  a  long  cast-iron  dye  bees  fixed  over  the  drain  Qj  P.  is  a  midfeather 
or  dividing  board  to  keep  the  strands  of  cloth  from  becoming  entangled  .  C  is 
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a  perforated  steam  pipe  for  heating  the  dye  liquor ;  D  is  a  winch  over  which 
the  cloth  circulates  continuously  ;  E  is  a  rail — the  peg  rail — carrying  a  series 
of  pegs  F,  which  serve  as  guides  for  the  rope  of  cloth,  and  prevent  the  separate 
strands  from  running  together  and  thus  becoming  entangled.  The  dotted 
circles  round  the  winch  represent  the  driving  wheels,  which  may  be  actuated 
in  any  convenient  way — either  by  cogs,  straps,  friction  gearing,  or  an  electric 
motor.  Clutches,  etc.,  are  provided  at  the  side  of  the  machine  for  the  purpose 
of  knocking  it  in  or  out  of  gear  as  required. 

The  pieces  of  cloth  to  be  dyed  are  first  of  all  stitched  end  to  end,  so  as  to 
form  a  rope  some  700  yards  in  length.  One  end  of  this  rope  is  then  introduced 
at  one  end  of  the  machine,  pulled  over  the  winch  and  through  the  dye  liquor, 
then  over  the  winch  again  and  through  the  dye  liquor  a  second  time,  and  so 
on  until  the  beck  is  full.  In  this  way  the  cloth  passes  over  the  winch  and 
through  the  liquor  in  the  form  of  twenty  to  twenty-five  huge  loops,  each  of 
which  is  kept  apart  from  those  on  each  side  of  it  by  being  made  to  run  between 
the  pegs  F.  When  the  first  end  of  the  long  rope  of  cloth  has  traversed  the 
full  length  of  the  dye  beck  it  is  brought  back,  horizontally  and  above  the 
dye  liquor,  through  two  "pot  eyes"  and  over  two  small  pulleys,  to  the  point 
at  which  it  first  entered  the  machine.  Here  it  is  sewn  to  the  last  end  of  the 
cloth,  so  that  the  whole  forms  an  endless  rope,  passing  through  and  through 
the  machine  in  a  spiral  direction  and  in  long  slack  loops.  To  guard  against  any 
possibility  of  the  loops  getting  torn  asunder  by  excessive  tension,  the  lower 
part  of  each  contains  a  few  yards  of  slack  cloth  as  shown  in  the  diagram ;  this 
"  slack  "  falls  down  the  inclined  side  of  the  beck  in  a  regular  manner,  and,  if 
the  machine  is  in  good  order,  it  never  increases  in  bulk  from  the  beginning  to 
the  end  of  the  dyeing. 

Spiral  dye  becks  can  be  used  for  a  variety  of  operations,  including  washing, 
"  dunging,"  and  soaping.  When  so  used,  it  is  almost  needless  to  say  that 
they  ought  not  to  be  used  for  dyeing,  each  beck  being  reserved  for  the 
particular  purpose  for  which  it  has  been  set  aside. 

(4)  STEAMING. 

Steaming  consists  in  submitting  the  printed  pieces  to  the  action  of  steam 
for  varying  lengths  of  time  and  at  different  pressures. 

In  the  early  days  of  calico  printing  a  very  primitive,  though  to  some  extent 
effective,  arrangement  was  used.  The  pieces  were  wrapped  round  a  perforated 
steam  pipe  covered  with  printer's  blanket  to  absorb  the  excess  of  moisture 
contained  in  the  steam ;  they  were  then  enveloped  in  an  outer  covering  of 
printer's  blanket  or  other  woollen  material,  and  the  steam,  being  then  turned 
on,  penetrated  through  the  whole  cloth,  thus  effecting  the  decomposition  of 
the  various  mordants,  and  their  subsequent  combination  with  the  colouring 
matter  with  which  they  were  mixed.  This  method  of  steaming  is  quite  unsuited 
to  many  modern  styles,  and  is  now  obsolete,  except  for  the  steaming  of  trial 
fents  where  no  better  system  is  available.  Moreover,  apart  from  the  smallness 
of  the  output,  the  pieces  were  very  unevenly  steamed,  and  were  subject  to 
many  objectionable  defects,  which  need  not  be  specified  here,  but  which  led 
ultimately  to  its  replacement  by  systems  of  steaming  based  on  totally  different 
principles. 

The  earliest  of  the  improved  methods  of  steaming  consisted  in  hanging  the 
goods  in  iron  chambers  into  which  steam  was  turned,  and  in  which  the  goods 
could  be  treated  under  low  pressure  for  any  length  of  time.  In  a  still  more 
improved  form  this  system  is  still  used,  and  is  known  as  "cottage"  steaming, 
the  name  being  derived  from  the  fact  that  the  early  "  steamers  "  were  shaped 
like  a  cottage  with  gable  ends,  so  as  to  allow  of  the  condensed  steam  running 
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down  tlic  inside  of  the  roof  instead  of  dropping  mi  the  suspended  goods 
beneath.  Pig.  61  shows  a  modern  low-pressure  Bteaming  oottage  made  bj 
Messrs  Mather  .V-   Piatt. 


It  consists  of  a  strum.'  cylindrical  chamber  made  of  boiler  plate,  and  proi  ided 
with  doors  which  can  be  hermetically  closed  by  means  of  si. mi  li.ilt~.  Steam 
enters  beneath  a  false  bottom,  so  arranged  thai  all  chance  of  condensed  water 
splashing  on  the  pieces  is  avoided;  ami  the  pressure  is  regulated  by  a 
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valve  placed  above.  The  goods  to  be  steamed  are  suspended  from  square  wood 
rollers,  the  axles  of  which  carry  spur-wheels  at  one  end,  arranged  to  gear 
together  when  the  iron  carriage  upon  which  the  rollers  are  mounted  is  quite 
full  of  cloth.  Through  the  side  of  the  chamber  extends  a  short  shaft,  the 
inside  end  of  which  carries  a  spur-wheel  and  the  outside  end  a  handle ;  the 
spur-wheel  gears  into  one  of  those  on  the  square  wooden  rollers,  and,  when  it 
is  turned  by  the  handle,  transmits  motion  to  every  roller.  In  this  way  the 
position  of  the  cloth  on  the  rollers  inside  may  be  varied  from  time  to  time  from 
the  exterior  in  such  a  way  as  to  ensure  every  part  of  the  cloth  being  equally 
steamed.  The  carriage  runs  into  and  rests  inside  the  chamber  on  rails  laid 
down  above  the  false  bottom  for  its  reception.  Similar  rails  are  laid  down 
outside,  and  the  two  sets  are  connected,  when  the  door  is  opened,  by  a  couple 
of  short  lengths,  so  that  the  carriage  can  be  run  in  and  out  with  the  greatest 
of  ease. 

In  operation  the  goods  are  first  of  all  wound  between  greys  into  large  open 
loops  of  full-width  cloth  ;  each  loop  is  then  placed  on  a  separate  roller,  and 
when  the  carriage  is  full  it  is  ready  for  entering.  Meantime  the  cottage  has 
been  heated  up  by  closing  the  doors  and  allowing  steam  to  pass  through  for 
some  time  :  this  is  necessary  in  order  to  avoid  as  much  as  possible  the  forma- 
tion of  drops  of  condensed  water,  and  generally  to  expedite  the  "steaming." 
The  carriage  is  then  run  in,  the  doors  closed,  and  steam  turned  on.  For  a 
short  time  it  is  allowed  to  pass  right  through  the  chamber,  escaping  by  the 
pipe  and  valve  below ;  finally  the  latter  is  closed  and  the  steam  pressure  is 
allowed  to  rise  to  the  desired  extent,  as  indicated  by  a  pressure-gauge,  not 
shown.  From  time  to  time  the  condensed  water  (if  any)  is  run  from  under 
the  false  bottom  by  opening  the  lowest  valve  shown  in  the  figure  under  the 
doors.  The  steaming  usually  lasts  from  an  hour  to  an  hour  and  a  half.  The 
doors  are  then  opened,  the  carriage  drawn  out,  and  the  cloth  removed  from 
the  rollers  and  unwound.  The  winding  and  unwinding  are  both  done  on  the 
same  machine — a  revolving  frame  with  four  collapsible  arms,  something  like 
an  ordinary  winch  when  the  arms  are  extended. 

In  this  apparatus  steam  pressure  up  to  15  lbs.  may  be  used.  High-pressure 
steaming  cottages  are  similar  to  the  above,  but  more  strongly  built.  They 
work  up  to  30  lbs.  per  sq.  inch.  High-pressure  "  cottages "  are  the  more 
useful,  since  they  can  be  worked  at  any  pressure  up  to  their  highest  limit. 

Where  small  quantities  of  goods  have  to  be  steamed,  the  "cottage"  is  the 
most  economical  and  convenient  arrangement  to  use ;  and  where  goods  have  to 
be  treated  by  steaming  under  pressure,  it  is  the  only  one  available  for  the 
purpose. 

By  far  the  most  important  system  of  steaming,  however,  is  that  in  which 
large  quantities  of  goods  travel  slowly  through  an  atmosphere  of  steam  con- 
tained in  a  large  brick  chamber.  This  system,  known  as  "continuous  steaming," 
was  originally  devised  by  Cordillot,  and  afterwards  improved  by  Messrs  Mather 
&  Piatt  to  such  an  extent  that  it  is  now  identified  with  their  names.  As 
will  be  seen  from  Plate  VI.,  the  appliance  consists  of  a  brick  chamber,  roofed 
with  steam-heated  chests,  and  provided  at  the  bottom  with  a  battery  of  steam 
pipes,  which,  in  conjunction  with  the  steam  chests  above,  maintains  the  atmos- 
phere of  the  chamber  at  a  high  temperature,  and  prevents  the  condensation  of 
the  steam.  The  necessary  steam  is  admitted  beneath  this  battery ;  and  in  order 
to  avoid  the  pieces  being  splashed  by  any  water  that  may  enter  along  with  it, 
the  battery  of  heating  pipes  is  usually  covered  with  a  wooden  grating,  over  which 
pieces  of  old  calico  or  of  "  lapping  "  are  spread.  At  the  top  of  the  chamber  two 
endless  chains  travel  continuously  from  end  to  end  of  the  apparatus.  These 
chains  run  parallel  with  each  other,  one  at  each  side  of  the  chamber,  and  receive 
their  motion  from  toothed  chain  wheels,  over  which  they  run,  and  which  are 
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actuated  by  power.  The  centre  pari  of  each  link  of  the  two  chains  consists  of  a 
Corked  Blot,  into  which  rods  drop  automatically  from  time  to  time  as  the  cloth 
runs  into  the  chamber.  The  rods  (of  brass  covered  with  string  or  linen)  are  fi  -1 
mi  to  the  chains  at  regular  intervals  by  means  of  a  corrugated  drum,  into  the 
depressions  of  which  they  fit.  This  drum  is  arranged  to  deliver  them  on  to  e 
slide  leading  direotlj  to  the  moving  chains.  In  this  slide  they  arc  held  until  a 
sufficiency  of  cloth  lias  entered  the  chamber  to  form  a  long  loop,  somewhat  less 
in  height  than  the  chamber  itself;  at  this  point  one  rod  is  released,  slides  into 
the  slots  on  the  chains,  and,  in  travelling  forward  with  the  latter,  causes  the  cloth 
to  fall  over  it,  and  thereby  to  begin  to  form  itself  into  a  second  loop  or  fold. 
Simultaneously  with  this  movement,  the  first  rod  carrying  the  upper  loop  of  the 
first  fold  comes  in  contact  with  a  swinging  arm,  or  rather  bar,  which  nips  the 
cloth  between  itself  and  the  rod,  and  thus  prevents  the  weight  of  the  first  fold 
from  dragging  any  more  cloth  over  the  first  rod.  If,  for  any  reason,  the  swinging 
bar  fails  to  act.  the  cloth,  instead  of  hanging  in  folds,  more  or  less  equal  in  length, 
runs  into  the  bottom  of  the  chamber,  and  is  dragged  along  in  a  tangled  mass, 
with  the  result  that  it  is  unevenly  steamed,  and  in  ninety-nine  cases  out  of 
a  hundred  is  spoiled  by  absorbing  moisture  and  picking  up  dirt  from  the 
coverings  over  the  steam  pipes.  The  first  loop  being  properly  suspended,  the 
cloth  continues  to  run  into  the  machine  until  the  second  loop  has  attained  its 
requisite  length  :  the  second  rod  is  then  released,  falls  into  position  on  the  chain, 
and,  like'  the  first  rod.  eauses  the  cloth  to  commence  forming  the  third  loop.  At 
the  same  moment  the  first  rod,  in  pushing  the  swinging  bar  forward,  escapes 
from  under  it,  leaving  it  free  to  swing  backwards  into  contact  with  the  second 
rod,  with  which  it  again  nips  the  cloth  exactly  as  in  the  first  instance,  and  thus 
forces  the  cloth  to  run  into  the  third  loop.  These  operations  are  repeated  un- 
interruptedly for  every  succeeding  loop  until  the  chamber  is  completely  tilled, 
as  shown  in  Plate  VI.  The  cloth  is  fed  into  the  apparatus  between  two  heated 
draw  rollers  of  brass  and  falls  perpendicularly,  until  its  course  is  arrested  by 
the  entry  of  the  various  rods.  On  reaching  the  far  end  of  the  chamber,  the 
goods  are  drawn  out  through  a  slit  in  the  roof  by  means  of  the  plaiting-down 
tackle,  of  which  two  sets  are  shown  on  the  left  of  1'late  VI.  The  rods  leave  the 
chamber  at  the  same  time,  falling  from  the  chains  on  to  a  drum  similar  to  that 
by  which  they  are  introduced  at  the  other  end ;  they  are  then  transported 
by  special  travelling  bands  outside  the  chamber  to  the  entering  end 
again,  [n  order  to  avoid  the  condensation  of  moisture  on  their  surfaces,  which 
might  produce  stains  on  the  printed  cloth,  they  are  re-heated  before  they  are 
allowed  to  enter  the  chamber  again. 

In  some  more  modern  machines  the  travelling  rod-carrying  chains  have  been 
discarded  in  favour  of  slotted  guides,  fixed  one  on  each  side  of  the  chamber — an 
arrangement  much  less  liable  to  get  out  of  order  than  chains.  Into  these  slots 
Hanged  bras,-,  rods  are  inserted  automatically,  and  are  pushed  forward  by  a  pair  <>' 
earns  at  such  a  speed  as  to  ensure  that  the  cloth  is  fully  steamed.  At  the  exit  end 
of  the  machine  the  cloth  is  drawn  out  as  above,  and  the  rods  are  automatically 
picked  up  by  hooks  on  a  pair  of  endless  chains  and  carried  round  the  chamber 
entering  end  again,  without  requiring  to  be  otherwise  handled  in  any  way. 
Tie  advantages  of  this  improved  Bystem  are  that  (1)  the  rods  are  always  at  the 
same  temperature;  (2)  that  they  are  not  exposed  to  the  risk  of  damage,  in- 
separable from  constant  handling  ;  (3)  that  any  dirty  rod  can  be  taken  out  for 
cleaning,  and  replaced  by  a  clean  one,  without  stopping  the  machine — each  rod 
being  simply  held  in  hooks,  and  not  attached  permanently  to  the  chain  :  and  I  1) 
the  rods  cannot  well  get  out  of  alignment,  or  fall  into  the  bottom  of  the  chamber, 
as  frequently  happens  in  the  older  type  of  "continuous  steamer"  when  the 
carrying-chains  become  worn.  The  automatic  cam  movement,  and  indeed  all 
the  mechanism  of  the  new  system,  is  extremely  simple  aud  durable;  and  as  its 
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installation  involves  no  structural  alteration  of  the  steaming  chamber,  it  can  be 
applied  without  difficulty  to  existing  machines  that  are  at  present  working  on 
the  old  chain  principle. 

Plate  VII.  shows  a  section  of  the  improved  "automatic  continuous  steamer," 
in  which  four  pieces  are  being  steamed  together. 

For  the  treatment  of  printed  and  dyed  goods  that  require  to  be  a>;ed  or 
steamed  for  a  period  intermediate  between  that  given  in  the  "Mather  A-  Piatt" 
Ager  and  that  given  in  the  large  continuous  steamer,  a  somewhat  similar,  hut 
smaller,  apparatus  is  employed.  The  principle  upon  which  it  works  is  identical 
with  that  of  the  improved  "automatic  steamer"  1  Plate  VII.),  and  therefore  calls 
for  no  detailed  description.  The  chamber  is  composed  of  four  cast-iron  pillars, 
and  the  sides  are  rilled  in  with  panels  of  iron  plate  ;  the  floor  space  occupied  is 
very  small,  and  the  compactness  of  the  whole  machine — a  combined  "ager"  and 
steamer — enables  it  to  be  erected  in  any  convenient  part  of  the  works,  provided 
the  floor  is  sufficiently  strong  and  the  room  sufficiently  lofty  to  accommodate  it. 

For  certain  styles  of  printing  it  is  desirable  to  steam  or  age  for  from  five  to 
fifteen  minutes,  and  it  is  for  work  of  this  description  that  the  combined  "ager" 
and  steamer  has  been  specially  designed.  In  the  full  sized  continuous  steamer 
the  duration  of  the  exposure  to  steam  is  much  longer,  varying  from  forty-five 
minutes  to  one  and  a  half  hours,  according  to  the  class  of  work  under  treatment. 
W  it li  proper  care,  both  these  "steamers''  yield  excellent  results,  notwithstanding 
the  fact  that  the  folds  of  cloth  frequently  rub  against  each  other  before  the 
colours  printed  upon  them  are  fixed.  All  the  same,  accidents  are  liable  to  occur 
if  certain  precautions  are  neglected.  In  the  first  place,  the  chamber  ought 
to  be  heated  up  thoroughly  before  any  cloth  is  entered  ;  and  in  the  type  of 
machine  where  the  rods  are  taken  out  when  they  reach  the  other  end  of  the 
chamber,  they  must  be  heated  in  order  to  prevent  moisture  from  condensing 
upon  them  when  they  re-enter  the  chamber.  Moisture,  from  any  source  what- 
ever, condensing  on  the  pieces,  causes  the  colour  to  "run."  All  parts  of  the 
apparatus,  therefore,  should  be  perfectly  dry  and  hot  before  any  work  is  com- 
menced, otherwise  mishaps  are  almost  sure  to  happen.  The  cloth  itself,  too, 
should  be  warm  and  dry  previous  to  entering  the  chamber.  These  conditions 
are  usually  fulfilled  by  storing  the  goods  in  a  warm  room  contiguous  to  the 
"  steamer,"  and  further,  by  passing  them  into  the  steaming  chamber  between  the 
heated  brass  rollers  already  mentioned.  Apart  from  condensation  on  the  rods 
and  fittings  of  the  machine,  it  frequently  happens  that  drops  of  water  fall  on  the 
pieces  from  holes  in  the  steam  chests  which  form  the  roof  of  the  chamber  ;  if 
the  hole  is  comparatively  large,  the  drops  produce  large  spots  ;  but  if  it  is  vei  v 
minute,  the  condensed  water  is  forced  out  as  fine  spray  by  the  pressure  of  steam 
behind  it,  and  causes  the  colour  to  run  into  irregularly-shaped  patches,  extending 
over  a  considerable  space.  These  various  faults  are  easily  distinguished  from 
each  other  :  their  shape  and  general  appearance  afford  a  clue  to  their  origin.  If 
the  colour  has  run  from  side  to  side  of  the  piece  in  a  straight  line,  the  defect 
tnay  be  safely  attributed  to  a  damp  rod  ;  if  drops  appear  irregularly  distributed 
over  the  piece,  general  condensation  is  taking  place  on  the  roof  of  the  chamber  ; 
if,  however,  the  drop-marks  always  occupy  the  same  relative  position,  they  will, 
as  a  rule,  be  found  to  proceed  from  a  perforation  in  the  roofing  steam  chests, 
and  the  same  may  be  said  of  the  effect  of  spray,  the  only  differences  between  the 
two  faults  being  (1)  in  the  extent  of  the  space  over  which  the  colours  "run,"'  and 
(2)  that  drops  produce  spots  with  light  centres,  whereas  a  spray  gives  a  more  or 
less  cloudy  patch.  Another  fault  to  guard  against  is  the  "marking  off"  of  the 
colour  from  one  fold  of  cloth  to  another.  Many  colours  contain  an  appreciable 
quantity  of  oil  and  fatty  matters,  and  these  are  very  apt  to  "mark  off"  on  any- 
thing they  happen  to  come  in  contact  with.  Again,  soluble  or  lrygroscopic  bodies 
wdiich  absorb  a  large  amount  of  moisture  in  steaming,  and  oxalic  and  other  acids 
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which  exercise  a  decomposing  action  on  staroh,  etc.,  are  all  exceedingly  liable  to 
"mark  off"  during  the  Bteaming  operation,  unless  the  laps  of  the  cloth  upon 
which  they  are  printed  are  prevented  from  rubbing  against  rich  other  in  the 
"steamer."  In  practice,  therefore,  all  such  goods  arc  steamed  along  with  a 
piece  of  "grej  cloth,"  so  arranged  that  the  printed  sides  of  the  goods  (hanging 
in  loops)  are  separated  from  each  other  by  two  tY>l<ls  of  the  "grey  cloth,"  which 
receives  anj  colour  that  would  otherwise  be  transferred  to  the  printed  pieces  them- 
selves. Verj  heavy  patterns  penetrating  through  to  the  back  of  the  cloth  and 
reversible  prints  are  steamed  between  two  "greyB"  if  their  colours  are  in  any 
way  likely  to  "mark  off";  and  when  two  pieces  arc  steamed  together  thej  are 
run,  printed  face  to  printed  face,  with  a  "grey  cloth"  between  them.  In  this 
way  all  danger  of  "marking  off"  is  avoided.  When  very  light  patterns  are 
steamed,  four  pieces  may  be  run  together,  without  any  special  precautions,  provided 
the  colours  on  each  piece  do  not  contain  anything  detrimental  to  each  other. 

A  further  important  point  to  he  taken  into  account  is  tin'  condition  in  which 
the  goods  ar.'  sent  up  for  Bteaming.  If  they  pass  directly  from  the  printing 
machine  to  the  steamer,  the  colours,  being  hard  and  dry,  require  a  much  moister 
steam  for  t heir  development  than  if  they  had  been  allowed  to  lie  for  an  hour  or 
two  to  cool  down.  During  the  cooling  they  absorb  a  certain  amount  of  moisture 
from  the  atmosphere,  and  then  if  they  are  exposed  to  the  action  of  steam  that 
is  too  moist  they  absorb  a  still  further  amount,  becoming  so  damp  that  the 
Colours  rim  at  the  edges  of  the  design  and  tend  to  "mark  oil"  whenever  two 
laps  come  in  contact  with  each  other.  It  is  obvious,  therefore,  that  the  working 
of  a  Bteaming  apparatus  requires  experience  ami  no  little  attention  if  the  best 

results  are  tobeBeCUred.  No  matter  how  perfect  the  machine  may  he  mechanically, 
no  good  work  can  he  executed  by  it  unless  the  foregoing  simple  precautions  be 
observed  to  the  letter,  and  due  regard  be  paid  both  to  the  state  in  which  the 
cloth  is  presented  to  the  action  of  the  steam  and  to  the  humidity  of  the  steam 
itself. 

(5)  FIXIXU. 

The  term  "fixing"  in  its  widest  sense  may  properly  be  applied  to  all 
operations  connected  with  the  precipitation  of  mordants  and  colouring  matters 
on  the  fibre  ;  and  in  this  sense  it  would  include  ageing,  dunging,  steaming,  etc. 
As  generally  understood  in  printworks,  however,  "fixing"  consists  in  passing 
printed  or  mordanted  goods  (other  than  "  Madder  styles")  through  solutions  of 
various  salts,  etc.,  which  either  precipitate  the  mordant  in  the  form  of  an  oxide, 
hydroxide,  or  insoluble  salt,  or  increase  the  complexity  and  insolubility  of  an 
already  formed  colour-lake.  For  example,  the  lakes  produced  by  the  combination 
of  tannic  acid  with  basic  aniline  colours  are  too  soluble  to  withstand  soaping,  but 
if  they  be  treated  with  a  solution  of  tartar  emetic  they  are  converted  into  insoluble 
double  or  compound  lakes,  consisting  of  the  tannates  of  antimony  and  of  the 
colour-base;  and  as  these  compound  lakes  are  insoluble  in  water  and  soap  solutions, 
the  colouring  matter  is  said  to  have  been  "fixed"  by  the  tartar  emetic.  In  tin' 
case  of  goods  prepared  in,  say,  ehromate  of  chromium,  the  mordant  is  "fixed 
upon  the  fibre  as  an  insoluble  hydroxide  by  passing  the  pieces  through  a  boiling 
solution  of  sodium  carbonate.  In  this  way,  by  using  suitable  fixing  ag 
many  colours  and  a  few  mordants  are  easily  capable  of  being  attached  to  the 
fibre  in  such  a  manner  as  to  resist  washing  in  water,  alkaline  solutions,  or  soap  ; 
in  a  word,  they  are  "fixed,"  and  become  either  "fast"  colours  or  the  bases  upon 
which  fast  colours  are  dyed. 

The  methods  of   effecting   this   fixation    vary  considerably.      Cloth    printed    in 

basic  colours  is  passed  in  the  open  width,  after  steaming,  through  a  solution  of 
tartar  emetic  or  other    antimony   salt,   contained    in    a    small    box    or    " 
attached  to,  and  forming  part  of,   the   "open  soaping"  and   washing  machine; 
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chromium  and  lead  salts  are  precipitated  either  in  jiggers  or  becks  provided  with 
top  and  bottom  rollers  over  which  the  cloth  passes  continuously — and  sometimes 
in  the  "open  soaper,"  the  first  compartment  of  which  is  filled  with  sodium 
carbonate,  sodium  sulphate,  milk  of  lime,  etc.,  as  the  case  may  require;  and 
basic  lead  mordants,  padded  on  the  cloth,  are  fixed  in  a  chamber  tilled  with 
ammonia  vapour.  But  no  definite  instructions  can  lie  given  for  any  and  every 
method  of  fixing,  as  the  machinery  used  for  the  purpose  differs  in  different  works  ; 
as  a  rule,  any  plant  will  do  if  the  cloth  can  he  passed  through  it  in  the  open 
width  under  the  requisite  conditions  of  temperature,  and  without  entailing  any 
waste  of  material. 

.Most  of  the  "fixing  agents"  in  general  use  have  been  given  when  treating  of 
the  dunging  process,  so  that  it  only  remains  here  to  mention  the  antimony  salts. 
Tartar  Emetic,  or  Antimony  Potassium  Tartrate  [K(SbO)C4H4Ol.+  JHo0] 
is  the  best  known  of  these  salts.  It  is  only  sparingly  soluble  in  water,  but  is 
nevertheless  the  most  largely  used  of  all  fixing  agents  of  its  class,  and  as  a 
precipitant  for  tannic  acid  it  gives  excellent  results,  especially  in  the  presence 
of  chalk,  common  salt,  and  other  neutral  salts.  It  is  worthy  of  note  that  tartar 
emetic  dissolves  much  more  readily  in  a  solution  of  common  salt  than  in  water. 
Tartar  emetic  contains  43  per  cent.  Sb.,03. 

In  using  tartar  emetic  as  a  fixative  for  tannic  acid,  it  is  important  to  remember 
that  the  bath  gradually  becomes  acid  through  the  formation  of  acid  potassium 
tartrate  by  the  abstraction  of  antimony.  If  allowed  to  accumulate,  this  salt 
dissolves  the  tannate  of  antimony  or  colour-lake,  as  the  case  may  be,  and  thus 
not  only  prevents  its  fixation  on  the  fibre,  but  actually  "strips"  or  dissolves  it 
from  the  cloth.  A  little  chalk  added  to  the  bath  neutralises  the  acidity,  and 
allows  of  the  goods  being  run  through  continuously. 

Double  Oxalate  of  Antimony  and  Potassium  [K:.Sb(C.,04)3.4H,0]  is  an 
efficient  and  cheap  substitute  for  tartar  emetic.  It  only  contains  25  per  cent. 
Sb.,03  ;  and  although  it  is  weaker  in  antimony,  it  yet  produces  the  same  result, 
weight  for  weight.  This  is  due  to  the  fact  that  it  dissociates  more  easily',  and 
thus  gives  up  its  antimony  more  readily  than  tartar  emetic.  Another  advantage 
is  that  it  can  be  used  longer  than  an  equally  strong  bath  of  tartar  emetic  without 
injuring  the  goods. 

•Sodium  Tartar  Emetic  [Xa(SbO)C4H4Oc.|H20]  is  much  more  soluble  than 
the  potassium  salt,  but  it  is  not  much  used  as  a  fixing  agent,  its  chief  employ- 
ment being  for  the  production  of  reserve  effects  under  basic  colours. 

Antimony  Salt  [SbF3(NH4)2S04]  contains  about  47  per  cent.  Sb.,03,  is  fairly 
soluble,  and  can  be  used  in  place  of  tartar  emetic  for  all  purposes.  About  nine 
parts  of  antimony  salt  equal  ten  parts  of  tartar  emetic. 

Antimony  Si  >dium  Fluoride  (SbFs.NaF)  contains  an  amount  of  antimony  equal 
to  about  66  per  cent.  Sb203,  and  is  therefore  half  as  strong  again  as  tartar 
emetic  ;  it  is  very  soluble,  and  can  be  used  for  most  of  the  purposes  for  which 
tartar  emetic  is  used. 

Lactate  of  Antimony,  or  Antimonin,  comes  into  the  market  as  a  moist 
yellow  mass,  or  in  soft  lumps,  with  the  unpleasant  smell  of  decayed  cheese.  It 
contains  about  15  per  cent.  Sb.,03,  the  whole  of  which  is  available  ;  consequently, 
as  a  "  fixing  agent  "  it  is  equal  to  the  same  weight  of  tartar  emetic.  In  practice 
it  is  dissolved  in  water  with  the  addition  of  a  little  acetic  acid,  otherwise  it  gives 
a  turbid  solution. 

Freshly  prepared  antimony  hydrate  is  stated  by  Hummel  to  be  an  economical 
fixing  agent  for  tannic  acid,  and  to  possess  the  advantage  of  not  leaving  the  bath 
acid.     It  is  doubtful  whether  it  is  used  in  practice  for  this  purpose. 

Details  respecting  the  preparation  of  "fixing  liquors"  will  be  found  in  the 
part  on  "  Styles  of  Printing,"  where  they  will  be  given  along  with  the 
processes  of  which  they  form  a  part. 
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(6)  RAISING    AM)   Di;\  KLdl'INC. 

Raising  or  developing  only  differs  from  "fixing"  in  that  tin'  colours  are  uol 
merely  fixed  on  tin'  fibre,  bul  are  actually  produced  thereon  at  the  same  time. 
Amongst  the  colours  so  produced,  the  most  important  are  the  mineral  pigments, 
Chrome  yellow,  Iron  buff,  Prussian  blue,  and  Manganese  brown.  Salts  of  lead, 
iron,  and  manganese  are  printed  on  or  otherwise  applied  to  the  oloth,  and  the 
colours  are  " raised "  from  them  by  simply  passing  them  through  the  following 
solutions : — bichromate  of  potash  for  chromate  of  lead  yellow;  caustic  soda 
for  Iron  buff;  a  ferrous  or  ferric  salt  for  Prussian  blue;  and  caustic  soda  and 
bleaching  powder  for  Manganese  brown. 

The  development  of  Catechu  In-own  and  other  vegetable  dyestuffs,  and  also  of 
Aniline  black,  by  running  through  a  hot  solution  of  bichromate  of  potash,  may 
also  be  looked  upon  as  a  apeoies  of  "raising,"  though,  strictly  speaking,  in  the 
Base  of  the  vegetable  colours  it  is  a  true  mordanting  process,  and  in  that  of 
Aniline  black  an  oxidation  process.  At  the  same  time  it  is  performed  exactly 
bke  "fixing    and     raiding  '  and  in  a  similar  apparatus,  and  might  therefore  be 

Olassed  with  cither  of  those  operations. 

The  development  of  the  azo  colours  is  a  subject  apart,  and  will  be  considered 

separately  ;  and  all  other  information  concerning  "raising"  will   be  given   under 
the  heading  of  "Raised  Styles''  in  a  future  chapter. 

(7)  CUTTING. 

"Cutting"  is  a  technical  term  used  to  denote  the  effect  produced  by 
discharging  agents  on  dyed  colours.  If  the  dyed  ground  is  discharged  perfectly 
it  is  "  well  cut "  ;  if  only  partially,  it  is  "  badly  cut."  In  this  sense  "  cutt  ing  "  is 
a  general  term,  but  when  applied  specifically  it  is  usually  understood  to  refer 
to  a  particular  stage  in  the  production  of  coloured  patterns  discharged  on  Indigo- 
dyed  cloth  by  the  chromic  acid  method.  The  cloth  is  printed  with  a  paste 
containing  chromate  of  soda,  dried,  and  passed  through  a  warm  solution  of 
sulphuric  and  oxalic  acids — the  "cutting  bath" — when  chromic  acid  is  liberated 
and  oxidises,  and  so  destroys  the  colour  of,  the  Indigo  wherever  the  chromate 
was  originally  printed. 

Caustic  soda  may  also  be  olaSSed  as  a  "cutting"  agent  for  Indigo  dyed  goods 
when  the  latter  are  printed  in  fcrricyanidc  of  potash,  according  to  O'Neill's 
process  of  Indigo  discharging.  Oxymuriate  of  tin  was  also  called  a  "cutting 
liquor"  in  the  days  when  Madder  or  "Swiss"  pinks  formed  an  important  article 
of  manufacture. 

Neither  of  these  two  latter  styles  are  at  present  in  vogue — nor  ever  again 
likely  to  be  ;  and  in  consequence  "cutting"  maybe  considered  (when  used  lo 
designate  a  distinct  process)  as  an  essential  operation  connected  with  one 
particular  class  of  work,  namely,  "  Indigo  discharge." 

(8)  WASHING. 

The  thorough  washing  of  the  oloth,  after  almost  every  operation  through 
w  hich  it  '.roes  in  the  course  of  being  transformed  into  a  printed  fabric,  constitutes 

one  of  the  most  important  branches  of  calico  printing. 

Formerly  the  output  of   printed    goods    was   so   small,  and    the    streams    upon 

which  the  printworks  were  situated  bo  clear,  that  the  necessary  washing  of  the 
goods  was  done  by  simply  allowing  them  to  Boat  in  tic  Btream,  or  in  bj ially 

constructed  stone  or  wooden  troughs  and  channels,  through  which  tic  stream 
was  caused  to  run.      For  the  class  of  work  then  produced,  this   primitive  system 
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was  perhaps  efficient ;  but  as  the  industry  advanced  and  new  processes  were 
introduced,  a  more  rapid  and  more  thorough  method  of  washing  was  required,  in 
order  to  cope  both  with  the  increased  demand  for  printed  goods  and  with  the 
necessity  for  removing  as  perfectly  as  possible  the  thickening  materials  used  in 
printing. 

One  of  the  oldest  washing  machines  devised  for  this  purpose,  and  still  used  to 
some  extent  where  existing,  is  the  "dash  wheel."  It  consists  of  a  large  revolving 
wooden  drum,  mounted  on  bearings,  fixed  on  each  side  of  a  drain,  in  which  the 
wheel  works.  It  is  divided  inside  into  four  or  more  compartments,  separated 
from  each  other  by  wooden  gratings,  and  each  compartment  has  a  round  opening 
in  the  side  for  the  introduction  of  the  goods.  Jets  of  warm  or  cold  water  are 
arranged  to  play  on  the  cloth  through  slits  in  the  sides  and  circumference  of  the 


Fig.  62. — Square  beater  washing  machine. 

wheel  and  the  dirty  water  escapes  through  the  same  slits  and  holes  into  the 
drain  beneath.  Each  compartment  is  large  enough  to  hold  3-4  pieces  of  cloth 
loosely  bundled  up,  and  during  the  revolution  of  the  wheel  they  are  "  dashed  " 
from  side  to  side,  and  from  centre  to  circumference.  The  process  is  slow,  but  the 
washing  is  good,  and  the  thickenings  get  loosened  and  removed  by  the  constant 
tossing  about  of  the  cloth. 

Figs.  G2  and  63  represent  the  elevation  and  section  of  one  of  the  most  use- 
ful, most  inexpensive,  most  largely  used,  and  simplest  washing  machines.  It 
consists  of  a  long  and  wide  shallow  water  trough,  provided  with  a  square  beater 
and  lagged  winch.  Immediately  above  the  beater  is  a  pair  of  squeezing  bowls  of 
pine.  In  the  machine  here  shown  the  cloth  is  only  squeezed  as  it  leaves  the 
machine,  the  end  of  the  upper  bowl  being  furnished  with  a  white  metal  ring, 
between  which  and  the  lower  bowl  the  cloth  is  nipped.  The  pieces  travel  spirally 
through  the  machine  between  the  rollers  ;  and  the  action  of  the  square  beater, 
which  revolves  in  a  direction  contrary  to  that  of  the  pieces,  is  to  open  out  the 
cloth  from  the  rope  state  to  almost  its  full  width  as  it  passes  along  the  surface 
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nf  the  water,  bo  that  every  part  of  it  receives  :i  flapping  motion  which  effectually 
l""iis  out  all  loose  partiolea  and  dyestuff,  etc. 

The  square  beater  machine  washes  at  a  high  speed,  and  serves  admirably  for 


many  classes  of  work  in  which  the  cloth  requires  a  thorough  and  energetic 
cleansing. 

Pig.  til  represents  another  useful  and  efficient  washing  machine  made  by 
Messrs  Mather  A  Piatt  of  Salford. 

ft  is  known  as  the  " slack  washing  machine,"  and  can  be  used  in  cither  the 
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dye-house  or  the  bleach  house  iu  all  cases  where  it  is  important  to  avoid  putting 
any  tension  on  the  cloth.  The  goods  pass  through,  as  usual  in  most  up-to-date 
machines,  in  a  continuous  manner,  and  spirally,  and  receive  a  very  efficient  trash 
from  the  water  expressed  by  the  squeezing  bowls. 

The  washing  machine  shown  in  fig.  43  is  also  largely  used  for  all  purposes  of 
cleansing  printed  goods  in  all  stages  of  manufacture.  Two  pieces  of  cloth  may 
be  washed  at  the  same  time  if  desired,  and  when  this  is  possible  the  production 
of  the  machine  at  full  speed  is  400  yards  per  minute.  The  same  type  1  if  machine 
is  employed  for  "souring''  and   chemicking   in  the  bleach-house,  and  if  fitted 


Fig.  64. — Slack  washing  machine. 


with  beating  arrangements  may  be  used  for  a  variety  of  other  purposes — raising, 
etc. — apart  from  washing. 

Excess  of  water  is  usually  removed  from  the  washed  calico  by  passing  it 
between  a  pair  of  squeezing  bowls.  A  machine  suitable  for  this  purpose  is  shown 
in  fig.  65. 

As  will  be  seen,  it  consists  of  a  wooden  water  trough  and  a  pair  of  sycamore, 
cocoa-fibre,  or  compressed  cotton  bowls,  mounted  in  a  strong  framework. 
The  pressure  of  the  top  bowl  on  the  bottom  one  is  adjusted  by  powerful  com- 
pound weighted  levers.  The  cloth,  after  undergoing  a  final  rinsing  in  the  water 
trough,  passes  through  two  "pot  eyes"  between  the  pressure  bowls,  and  emerges 
on  the  other  side  free  from  all  surplus  water,  and  in  a  fit  state  for  opening  out  and 
drying  over  steam-heated  cylinders.  In  this  machine  two  strands  of  cloth  are 
treated  at  the  same  time,  and  the  unequal  wearing  of  the  bowls  is  provided 
against  by  giving  the  "  pot  eyes  "  through  which  the  cloth  passes  a  transverse 
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motion,  whereby  the  cloth  is  made  to  travel  Erom  Bide  to  aide  continually  during 
the  whole  time  thai  it  is  passing  between  the  bowls.1 

In   Birch's  "squeezer"  the  plain   pressure  bowls  are   replaced  bj   gri 

rollers.     The  oloth  is  compressed  in  the  narrow  gr le  roller  and  squ 

by  the  projecting  corrugations  of  the  other,  which  lit  into  the  grooves  of  the 
first. 

■■  Squeezing"  machines  are  for  the  most  pari  confined  to  bleach  house  work  : 


iTnTTrrmnni'if  ■ 
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Flo.  65. — Dye-house  squeezer. 

printed  and  dyed  colours  would  "mark  ott"'  on  the  white  ground  and  on  each 
other  if  passed  in  the  rope  state  between  pressure  bowls. 


(9)  SOAPING. 

Soaping  is  another  important  operation  connected  with  the  final  cleansing  of 
dyed  and  printed  goods. 

Its  object  is  twofold:  (1)  to  clear  the  white  imprinted  ground  of  the  cloth  ; 
ami  (2)  to  brighten  the  colours  by  removing  all  extraneous  matters  and  the  by 
products  resulting  from  the  lake-forming  reactions.  These  objects  are  attained 
by  means  of  two  different  types  <>f  machine:  the  Open  Soaping  Machine  and 
the  Spiral  Soaping  Machine. 

The  advantages  of  soaping  printed  goods  in  the  full  open  width  are  too 
obvious  to  mention:  in  fact,  they  are  bo  generally  recognised  that  an  "open 
soaper  "  of  some  sort  is  to  be  found  in  every  printworks. 

(1)  The  machine  illustrated  in  fig.  66,  and  made  by  Messrs  Mather  A  Piatt 
of  Salford,  consists  of  separate  cisterns,  and  may  be  usi  d  Fora  variety  of  purposes, 
including  raising,  fixing,  " cutting,"  chroming,  developing  naphthol  colours,  and. 

1  The  travelling  "pol  eyes"  In-  d  inadvertently  in  i'm-  <!5.    They  occupy  a 

position  in  front  of  the  lower  bowl. 
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of  course,  the  washing  an 


tiou  of  tartar  emetic  or  other  salt : 


In  fig.  66  the  machine  shown 
consists  of  six  cisterns  only, 
but  any  number  may  be  added 
if  required.  Each  cistern  is 
fitted  with  brass  top  and  bot- 
tom guide  rollers,  and  at  suit- 
able intervals  heavy  squeezing 
bowls  of  brass  and  rubber,  or 
brass  and  sycamore,  are  pro- 
vided to  express  the  ex 
dirty  water,  soap  liquor,  or 
other  solutions.  With  the  ex- 
ception of  the  first  cistern,  all 
the  cisterns  are  fitted  with 
patent  non  -  corrodible  metal 
beaters,  placed  partly  im- 
mersed in  the  liquor  and  be- 
tween each  lap  of  cloth  :  they 
are  driven,  independently  of 
the  guide  rollers,  at  a  high 
speed,  and  being  extremely 
simple  in  construction,  are 
very  durable  and  not  liable  to 
get  out  of  order.  The  effect 
of  these  beaters  is  to  dash  the 
liquor  with  great  force  upon 
both  sides  of  the  travelling 
cloth,  and  thus  thoroughly 
cleanse  it  by  loosening  and  re- 
moving all  thickening  agents 
and  any  fixing  or  raising 
liquors  that  may  have  been 
used  in  the  first  cistern — and 
this  without  injuring  in  the 
slightest  degree  the  most  deli- 
cate fabric.  The  jets  of  water 
from  the  spirt  pipes  (fixed  in 
front  of  the  two  last  pairs  of 
bowls)  further  aid  in  removing 
the  last  traces  of  soap,  etc., 
from  the  cloth. 

The  great  convenience  of 
the  ';  opening  soaping  r 
for  styles  of  work  in  which 
several  operations  can  be  per- 
formed in  unbroken  - 
sion  is  best  illustrated  by  the 
following  outline  descriptions 
of  the  most  common  applica- 
tions to  which  it  is  put  :  — 

Fixing    or    Raising    and 
wo.  —  For  this  purpose 
the  first  cistern  (that  on  the 
right)  is  charged  with  a  solu- 
the  second  with  hot  water :  the  third  and 
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Fourth  null  snap;  the  fifth  with  dean  Freeh  soap  or  water;  and  the  sixth  with 

water  again.    The  doth  passes 

through  tlic  first   cistern,  and 

then    between    the    squeezing 

bowls  into  the  washing  and  snap 

ing  cisterns  successively  ;  out  of 

the  lasi  of  these  latter  it  passes 

through  the  squeezer  bowls  into 

the    final    washing    beck,    and 

thence  through  the  last  mangle 

directly     on     to     the    drying 

machine. 

[ndioo  Discharging  ob 

"Cutting." — In  this  case  the 
same  series  of  operations  is  gone 
through,  except  that  the  Brat 
cistern  is  filled  with  "  oul  1  ing 
liquor" — a  solution  containing 
sulphuric  and  oxalic  acids. 

CHEQUING  Ami, ink  I>i.a<  1KB 
lhd  Raising  Lbad  Ybllows. 

For  this  class  of  work  the  first 
cistern  contains  a  hot  solution 
of  liichromate  of  potassium,  and 
the  other  cisterns,  water  and 
soap. 

Developing  Naphthol 
Colours. — In  the  absence  of  a 
Special  machine  for  this  style, 
the  open  Boaper  may  be  utilised 
with  advantage,  but  care  ought 
to  be  taken  to  avoid  tilling  the 
first  cistern  too  fidl  of  the  dia/.o 
solutions,  since  these  rapidly  de- 
compose, and  not  only  become 
useless,  but  spoil  the  work  past 
repair.  For  this  reason,  there- 
fore, it  is  advisable  to  attach  a 
smaller  and  portable  cistern  or 
trough  to  the  open  soaper,  so 
1  hat  .1  constant  supply  of  fresh 
dia/o  solution  can  be  kept  up 
without  any  undue  waste  of 
material.     The  cloth,  prepared 

with    /J    naphthol    and    printed 

in  suitable  resist^,  is  firal  passed 

through  the  dia/.o  solution, 
wherein  the  background  is  in- 
stantaneously dyed,  and  then 
in  succession  through  the  wash 
ing  and  soaping  cisterns,  after 
which  it  is  ready  for  drying  and 

finishing. 

Manganese  Bronze.     In  developing  or  raising  these  colour,  in  the  open  soapei 

two   methods   may    be   adopted   at    will:    either    the    first    cistern     may    contain   a 
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solution  of  caustic  soda  and  the  second  a  solution  of  bleaching  powder,  or  the 
first  cistern  alone  may  contain  a  mixture  of  the  two.  In  either  case  the  course 
of  the  cloth  is  as  already  described,  i.e.  through  water  and  soap.  If  Endlers 
process  for  Manganese  bronze  is  employed,  the  raising  solution  consists  of  an 
ammoniacal  solution  of  bichromate  of  potash,  or  a  mixture  of  the  chromates  of 
potassium  and  ammonium. 

Prussian  Blue  may  also  be  "  raised  "  in  a  similar  way  with  suitable  iron  salts, 
but  in  this  case  the  soap  must  be  replaced  with  water,  since  Prussian  blue  is 
destroyed  by  hot  soap  solutions. 

The  heating  of  the  various  liquors,  water  and  soap  solution  is  effected  by 
means  of  steam  pipes,  and  the  whole  machine  is  driven  by  bevel  gearing 
connected  through  a  clutch  to  any  suitable  engine  or  motor.  The  soap  solution 
enters  the  machine  at  the  end  opposite  to  the  cloth,  and  therefore  the  latter,  in 
its  passage,  always  meets  with  a  cleaner  solution. 

(2)  The  SriRAL  Soaping  Machine  is  based  upon  the  same  principle  as  the 
spiral  dye  beck,  and  is  worked  in  the  same  way,  except  that  the  cloth  passes 
straight  through  it  or  through  a  series  of  soap  becks  arranged  together.  The 
soap  enters  the  last  beck  first  and  overflows  in  the  others,  so  that,  as  in  the 
"  open  soaper,"  the  cloth  passes  forward  through  a  cleaner  and  cleaner  solution, 
until  it  finally  meets  with  perfectly  pure  soap  as  it  nears  the  end  of  the  process. 

Figs.  67  and  68  represent  sections  of  coupled  spiral  soaping  becks. 

Spiral  soaping  is  a  somewhat  drastic  operation,  especially  if  conducted  at  the 
boil,  and  it  is  therefore  only  applicable  to  the  "  fastest "  colours,  such  as  dyed 
reds,  chocolates  and  purples,  Aniline  black  and  steam  Alizarin  pinks,  etc. 

(10)  CLEARING  OR  CHEMICKIXG. 

It  frequently  happens  that,  however  well  printed  goods  have  been  washed 
and  soaped,  they  still  retain  an  unpleasant  (and  unsaleable)  soiled  appearance 
on  their  white  parts.  It  is  to  remove  this  defect  that  clearing  is  resorted  to. 
The  machine  used  for  this  process  consists  of  a  padding  mangle,  a  small 
steaming  box,  a  water  mangle,  and  a  drying  machine,  the  disposition  of  which 
parts  is  shown  in  fig.  69. 

The  cloth  runs  continuously  through  a  weak  solution  of  bleaching  powder 
contained  in  the  padding  mangle  A  ;  then  through  the  steam  box  B,  where  the 
action  of  the  bleaching  powder  is  assisted  by  the  hot  steam  :  and  finally  through 
the  water  mangle  C,  where  it  is  washed,  and  then  over  the  drying  cans  D. 

A  method  of  clearing  proposed  by  H.  Koechlin  was  to  print  a  solution  of 
bleaching  powder  on  the  face  of  the  cloth  with  a  fine  pin  roller,  and  then 
immediately  afterwards  print  a  dilute  acid  over  it  with  a  second  similar  roller, 
but  this  process  is  not  used  now.  It  not  only  takes  up  the  time  of  a  printer 
who  can  be  more  profitably  employed,  but  is  not  so  reliable  as  the  above  method. 

Another  method  of  clearing  printed  goods  is  to  mix  a  little  bleaching  powder 
solution  with  the  stiffening  materials  used  in  finishing.  This,  however,  is  very 
rarely  done,  and  at  best  is  only  a  makeshift,  yielding,  on  the  whole,  unsatisfactory 
results. 

(11)  DRYING. 

Apart  from  hanging  in  heated  chambers,  a  practice  almost  obsolete  now 
except  in  Turkey-red  works,  the  drying  of  printed  goods  is  done  in  three  ways  : 
(1)  over  steam-heated  drying  cylinders,  (2)  by  passing  through  hot  air,  and  (3) 
on  the  stentering  machine. 

Drying  over  "cans"  or  cylinders  is  effected  by  means  of  the  machine  shown 
in  fig.  70. 

This  machine  consists  usually  of  twenty-four  copper  orgalvanised  iron  cylinders, 
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heated  by  steam,  ami  driven  by  bevel  gearing  from  any  convenient  shaft  or  from  a 
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small  engine.     The  journals  of  the  cylinders  are  hollow,  and  revolve  in  "stuffing 
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boxes"  which  form  part  of  the  hollow  brackets  bolted  on  to  the  hollow  frame- 
work of  the  machine.  In  tins  way  the  interior  of  the  cylinders  communicates 
with  the  steam  supply  on  one  side  of  the  machine  and  with  the  condensed  water 
outlets  on  the  other.  The  steam  enters  the  machine  through  the  hollow  uprights 
and  passes  into  the  cylinders  by  way  of  the  hollow  bracket  bearings  ;  inside  each 
cylinder  is  an  arrangement  (if  SO-Called  "buckets,"  which  catch  the  water  of 
condensation  and  conduct  it  to  the  outlet  journal  of  tin'  cylinder,  through  which 
it  escapes  into  the  hollow  uprights  at  the  opposite  side  of  the  machine  to  that 
where  the  steam  enters. 

Cylinder  drying  machines  are   made   in   various   patterns;  some  like  the  one 


illustrated,  some  consisting  of  fewer  "tins"  or  cylinders,  and  supported  on  a 
single  pair  of  uprights,  and  others  with  any  number  of  cylinders,  arranged  in 
two  tiers  horizontally,  or,  in  several  groups,  vertically.  The  number  of 
cylinders  employed  and  their  arrangement  is  merely  a  matter  of  convenience, 
depending  on  the  weight  of  cloth  the  machine  is  intended  for  and  the  floor 
space  available. 

When  the  cloth  is  impregnated  with  substances  that  are  injuriously  affected 
by  coming  in  contact  with  the  hot  metallic  surfaces  of  the  cylinders,  it  is  dried 
by  being  made  to  pass  through  a.  hot  air  chamber  or  "hot  Hue."  Formerly  the 
"hut  Hue"  was  actually  such,  being  a  long,  low,  brick  chamber,  heated  by  a  brick 
flue  communicating  with  a  furnace  below.  At  the  present  time,  however,  this 
"  flue  "  is  seldom  used ;  it  has  been  replaced  entirely  by  a  system  similar  to 
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that  shown  in  Plate  II.  a  system  more  convenient,  more  reliable,  and  in  every 
way  better.  Ii  oonsiata  of  a  large  iron  or  wooden  chamber  through  which  the 
cloth  paeeee  over  a  series  of  guide  rollers  made  "f  wood.  The  chamber  is 
heated  by  a  combination  of  steam  oheste  and  a  forced  draught  of  hot  air 
blown  in  by  a  powerful  tan  attached  to  a  tubular  heater,  through  whioh  the 
an  passes  before  entering  the  chamber.  A  reference  to  Plate  II.,  where  the 
"hot  flue"  is  shown  iii  combination  with  a  printing  machine,  will  explain  the 
working  of  this  improved  system  of  1  * « > t  air  lining. 

Aniline  black,  oaphthol  prepares,  padded  mordants,  and,  in  fact,  all  stylet  of 
work  that  would  be  injured  by  hard  drying  on  hot  cylinders,  are  dried  in  some 
sort  of  hot  air  apparatus  whenever  possible.  Failing  such  an  apparatus,  the  best 
thiiiL.'  tn  do  is  to  wrap  the  cylinders  of  an  ordinary  machine  with  several  thick- 
nesses Of  ealieo,  and  effect  the  drying  with  as  little  steam  as  possible. 

As  already  mentioned,  when  treating  of  the  preparation  of  cloth  for  printing, 
it  frequently  happens  that  the  cloth  has  to  be  dried  to  a  certain  width  in  order 
that  it  may  tit  in  with  specially  designed  patterns,  such  as  handkerchief s, striped 

curtains,    etc.      This,   of    course,   takes   place    before   printing,    but    as    the    cloth 

becomes  distorted  during  the  subsequent  operations  of  dyeing,  washing,  soaping, 
etc.,  it  has  to  he  .stretched  and  straightened  again  during  the  processes  imme- 
diately preceding  the  final  finishing.  If  this  were  not  done,  handkerchiefs  and 
other  printed  geometrical  patterns  would  be  rhomboidal  in  shape  instead  of 
Square,  and  large  checks  and  stripe  patterns  would  undulate  instead  of  running 
in  straight  vertical  or  transverse  lines.      For  these  styles,  therefore,  and  also  For 

fancy  woven  fabrics  and  all  g Is  that   require  finishing  to  a  definite  width,  the 

cloth,  after  being  dried  in  the  ordinary  way  over  cylinders,  etc.,  is  damped  and 
re-dried  on  a  stretching  or  "stentering"  machine,  provided  with  a  weft  straight- 
ening device,  whereby  the  distorted  threads  of  the  cloth  can  be  brought  back  to 
their  original  position  at  right  angles  to  each  other. 

The  modern  "stenter"  is  based  upon  exactly  the  same  principle  as  the 
"  mercerising  "  machine,  and  works  in  the  same  way,  except  that  the  cloth,  instead 
of  beiiiL'  passed  through  a  solution  of  caustic  soda  and  then  washed,  is  simply 
damped  and  dried.  The  machine,  which  is  illustrated  in  I'late  VI 1 1.,  consists 
of  a  long  frame  situated  over  a  damping  anil  fining  arrangement.  Two 
endless  chains,  one  at  each  side,  run  along  the  whole  length  of  the  frame,  and, 
as  in  the  " merceriser,"  each  link  of  these  chains  carries  a  clip  which  automati- 
oally  grips  the  selvedges  of  the  cloth  as  it  enters,  and  retains  its  hold  upon 
them  until  they  are  automatically  released  at  the  exit  end  of  the  frame. 
For  a  certain  distance  after  entering  the  cloth  is  Stretched  by  the  divergent 
travel  of  the  chains,  and  at  the  same   time   damped   by  jets   of  steam  whieh  play 

upon  it  from  beneath.     During  its  passage  along  the  remaining  length  of  the 

frame,  and  whilst  it  is  held  at  the  full  stretch   (the  chains  now   running  parallel), 

it  is  dried  bya  strong  heat  applied  under  it,  either  from  rows  of  Bunsen  bra 
or  by  means  of  hot  air  blown  upon   it   by  a  fan.      As  the  cloth   leaves  the 
machine  it  is  plaited  down,  and  is  then  ready  for  any  further  treatment   that 
will  not  interfere  with  its  width. 

In  older  types  of  "stentering"  machines  the  selvedges  of  the  oloth  were 
pushed  down  on  pins  carried  by  the  chains  ;  but  in  most  modern  calico  print- 
works "pin  stenters  "  have  been  replaced  entirely  by  the  clip  machine,  which 
has  the  advantage  of  not  perforating,  and  so  not  weakening,  the  -el. 
'•Tin  stenters  "  are  >till  used  for  heavy  woollen  goods,  and  sometimes  also  for 
certain  kinds  of  cretonnes  and  other  heavy  cotton  eloths.  but  thej  are  almost 
out  of  date  for  ordinary  calicoes. 

Another  system  of  drying,  different  from  any  of  the  foregoing,  ( sists  in 

drawing  the  pieces  over  and  in  oontaot  with  the  surface  of  a  series  ol  double- 
convex  copper  steam  chests.     Whatever  the  merits  of  this  system  may  be — 
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and  doubtless  the  drying  is  efficient  enough — it  is  open  to  the  objection  that, 
if  the  cloth  is  saturated  with  colour  or  has  any  colour  penetrating  through  to 
the  back,  the  colour  in  question  is  almost  certain  to  smear  badly  during  its 
progress  over  the  chests.  For  lightly-printed  patterns  it  is  possible  that  this 
method  of  drying  is  both  rapid  and  economical,  but,  taken  altogether,  it  is  not 
so  generally  useful  as  those  machines  upon  which  all  classes  of  goods  can  be 
treated. 

The  output  of  drying  machines  of  any  type  depends  upon  the  amount  of 
water  contained  in  the  goods  to  be  dried.  It  is  important,  therefore,  that 
they  should  be  freed  as  far  as  possible  from  all  surplus  water.  In  the  case 
of  white  cloth  this  object  is  attained  by  [Kissing  the  cloth  between  the  squeezing 
bowls  already  described,  but  if  printed  goods  were  so  treated  the  colours  would 
"mark-off."  To  avoid  this  use  is  made  of  the  "  hydro-extractor,"  a  machine  in 
which  all  excess  of  water  is  driven  out  of  the  cloth  by  centrifugal  force. 
(See  fig.  71. 


Flo.  71. — Hydro-extractor. 

The  hydro-extractor  consists  of  a  strong  circular  cage  of  iron  or  copper 
supported  on  a  central  pillar,  so  that  it  is  capable  of  revolving  at  a  high  speed 
when  actuated  by  the  small  engine  (direct  acting)  at  the  side.  The  cage  is 
enclosed  in  an  outer  casing  of  cast  iron,  which  prevents  the  water  from  splashing 
over  the  floor  and  neighbouring  machinery.  The  cloth  to  be  hydro-extracted 
is  loosely  bundled  up  in  comparatively  small  lots,"  and  packed  evenly  in  the 
cage  so  as  not  to  upset  its  balance  ;  the  engine  is  then  set  in  motion,  and  the 
water  is  forced  out  of  the  goods  by  the  enormous  centrifugal  force  generated 
by  the  high  speed  of  the  revolving  cage  (1500-2000  revolutions  per  minute). 

Even  the  hydro-extractor  can  only  be  used  for  the  fastest  colours,  and  only 
then  after  a  thoroughly7  good  washing  and  soaping.  DjTed  Alizarin  colours 
(Madder  style),  Aniline  black,  and  a  few  other  colours  can  be  safely  treated  in 
the  "  extractor  " ;  but  most  steam  styles,  and  discharges  and  resists  in  colours, 
are  apt  to,  and  in  most  cases  do,  "  mark-oft',"  and  must  be  squeezed  in  the  open 
width  before  drying — not  in  the  rope  or  the  bundle  forms. 

The  various  conveniences  attached  to  all  calico  printing  machinery — such  as 
scrimp  rails,  opening  rollers,  tension  bars,  scutchers,  etc. — are  so  numerous, 
and  vary  so  greatly  in  construction,  that  it  would  be  impossible  to  go  into  a 
full  explanation  of  their  varied  uses.     Moreover    they  are  merely  contrivances 


TREATMENT   OT   GOODS    Airii:    PRINTINO.  1/3 

for  doing  away  with  hand  labour  of  a  simple  sort,  and  do  not  form  any  essential 
pari  of  the  machines  to  which  they  are  attached,  although,  al  the  Bame  time, 
they   add   greatly   to   their   efficiency  as   machines.      It    maj    be    aoted    thai 

"sorimp"  raits  arc  corrugated  bars,  with  the  oorrugal -  diverging  from  the 

centre;  the  cloth  in  passing  over  them  tends  to  run  in  the  grooves  and  is 
Btretched  in  consequence;  that  opening  rollers  and  cones  are  similar  in  oon 
struotion,  but  revolve,  either  with  or  against  the  cloth;  that  tension  rails  are 
a  series  of  bars,  between  which  the  cloth  is  threaded  in  such  a  way  that  it 
passes  over  the  tirst,  under  the  second,  over  the  third,  and  so  on,  under  and 
over  the  whole  scries,  until  it  becomes  sufficiently  taut  to  enter  the  printing 
or  padding  machines,  etc.;  and  that  "scutchers"  are  devices  for  opening  out 
the  cloth  from  the  rope  Btate  to  its  full  width:  this  they  do  by  beating  a  long 
length  of  rope  as  it  passes  over  them,  shaking  it  out  and  untwisting  it  so  that 
as  it  passes  over  a  pair  of  spiral  opening  rollers,  some  distance  from  the 
revolving  beater,  it  becomes  opened  out  to  its  full  width. 

For  further  particulars  of  these  and  other  minor  devices  for  increasing  the 
automatic  capabilities  of  the  various  machines  used  in  washing,  dyeing,  and 
drying,  reference   must   be   had   to  treatises  dealing  more  especially  with  the 

mechanical  aspect  of  textih louring,  or  to  A   Manual  of  Dyeing,  by  Knecht, 

Kawson,  and  l.ocueuthal  (to  which  work  this  volume  is  a  supplement),  in  which 
IB  described  the  most  important  machinery  employed  for  the  above  purposes. 


PART  VI. 

MORDANTS,  ETC. 


MORDANTS,  ETC. 

So  enormous  is  the  number  of  colouring  matters  now  at  the  disposal  of  the 
calico  printer,  and  so  diverse  are  their  chemical  and  physical  properties,  that,  as 
might  be  expected,  different  classes  of  them  affect  the  fibre  in  very  different 
trays.  Some  colours — those  belonging  to  the  "  direct  dyeing  "  class — possess  in 
themselves  the  power  of  dyeing  textile  fabrics  more  or  less  permanently  ;  others, 
like  the  basic  aniline  and  the  acid  dyestutt's,  also  possess  this  power  as  regards 
the  animal  fibres,  wool  and  silk,  but  have  scarcely  any  affinity  at  all  for  the 
cotton  fibre,  unless  the  latter  is  prepared  with  some  substance  capable  of  pre- 
cipitating the  colour  upon  it  in  the  form  of  an  insoluble  lake  ;  and  yet  other 
colouring  matters  (more  correctly  colouring  principles,  for  any  colour  they  may 
possess  is  of  no  practical  value),  can  only  be  applied  to  the  fibres  in  combination 
witli  certain  metallic  salts  or  oxides  which  unite  with  them  to  form  intensely 
coloured  and  very  insoluble  "lakes,"  which,  being  produced  in  the  body  of  the 
fabric,  are  in  most  cases  exceedingly  "  fast  "  to  light,  air,  water,  and  soap. 

The  difference  in  the  behaviour  of  different  colouring  matters  towards  the 
cotton  fibre  is  readily  exhibited  in  the  following  simple  printing  trials  :  — 

(1)  Print  on  a  piece  of  plain,  bleached  calico  three  stripes,  consisting 
respectively  of  a  thickened  solution  of  (a)  Erika  (direct  dyestutt),  (/>)  Magenta 
(basic  dyestuff),  and  (<•)  Alizarin  (mordant  dyestuff).  Steam  the  cloth  for  an 
hour.  The  Erika  anil  Magenta  will  be  found  to  give  a  pink  stripe,  while  the 
Alizarin  remains  yellow.  Now  wash  and  lightly  soap  the  cloth  ;  the  Magenta 
and  the  Alizarin  are  almost  entirely  removed,  whereas  the  Erika  is  but  little 
affected,  thus  showing  that  it  alone  has  dyed  the  cloth  permanently.  It  is  not 
:i  very  fast  colour,  but  still  it  is  capable  of  dyeing  cotton  without  any  addition. 

(2)  Now  add  to  the  Magenta  printing  colour  a  little  tannic  acid,  and  to 
the  Alizarin  a  little  acetate  of  alumina.  Again  print  them  on  white  calico 
and  steam  for  an  hour,  when  both  colours  will  yield  a  pink.  Divide  the  cloth 
into  two  parts,  and  treat  one-half  in  a  solution  of  tartar  emetic.  Then  wash  and 
soap  the  two  pieces  together,  dry  them,  and  compare  them  with  each  other, 
anil  also  with  the  first  trial.  It  will  be  at  once  evident  that  the  Magenta  and 
Alizarin  are  now  fixed  upon  the  fibre  in  such  a  way  as  to  resist  soaping;  and 
further,  that  the  Magenta  mi  the  half  of  the  second  trial,  treated  with  tartar 
emetic,  is  more  resistant  than  that  on  the  untreated  half,  whereas  the  Alizarin 
is  equally  fast  in  both  cases,  and  remains  practically  unaltered  in  all  respects. 

This  experiment  shows  (1)  thai  some  dyestuffe  require  the  addition  of  other 
bodies  before  they  can  be  fixed  upon  the  cloth  ;  (2)  that  in  the  case  of  colours 
like  Magenta   (basic  aniline  colours)  a  special  treatment  with  a  metallic  -alt   is 

n ssary  before  the  colouring  matter  can  be  properly  fixed,  that   is,  converted 

into  its  most  insoluble  state:  and  (•".)  that  the  tinctorial  properties  of  bodies 
belonging  to  the  Alizarin  family — bodies  which  when  used  alone  pOS8e8S  no 
powers  of  dyeing  any  fibre — can  only  be  utilised  when  they  are  combined  with 
a  suitable  metallic  base  which  not  onlv   unites   with  them    to   form   a   bighly- 
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coloured,  insoluble  body  or  "lake,"  but  also  has  the  effect  of  fixing  this  lake 
firmly  upon  the  fibre. 

The  tannates  of  the  colour-bases  of  Magenta  and  similar  colours,  are  only 
partially  insoluble  in  soap  solutions ;  hence  the  necessity  for  treating  them  in 
a  solution  of  tartar  emetic  or  a  tin  salt,  either  of  which  fix  the  tannic  acid  upon 
the  cloth  as  a  very  insoluble  metallic  tannate. 

(3)  Print  two*  separate  pieces  of  cloth,  the  one  with  four  Alizarin  colours, 
containing  respectively  the  acetates  of  alumina,  chrome,  tin,  and  iron,  and 
the  other  with  four  Magenta  colours,  containing,  in  like  manner,  tannic  acid, 
aluminium  acetate  and  a  solution  of  arsenious  acid  in  glycerine,  and  albumen,  or 
any  other  mordant  or  fixing  agent  whatever.  Alter  steaming,  all  the  Magenta 
colours  will  be  found  to  have  yielded  more  or  less  the  same  shade  of  red,  while 
the  Alizarin  colours  will  have  given  four  distinct  colours,  namely  red,  claret, 
orange,  and  purple,  or,  if  the  acetate  of  iron  was  strong  enough,  a  deep-purplish 
black. 

(4)  Again,  print  a  piece  of  white  calico  in  stripes  of  aluminium,  iron, 
chromium,  and  tin  acetates;  pass  through  the  rapid  ager,  and  "fix"  in  a  weak 
solution  <if  ammonia.  D\-e  three  separate  portions  of  the  cloth  thus  printed  in 
Erika,  Magenta,  and  Alizarin  respectively.  The  Erika  will  dye  the  cloth  all 
over  in  pinks  of  varying  intensity  and  brightness  ;  the  Magenta  will  only  dye 
the  printed  parts  in  different  shades  of  red  or  pink  ;  but  the  Alizarin  will  have 
dyed  the  same  printed  parts  in  full  deep  shades  of  red,  purple,  claret,  and 
orange — shades  so  "fast  "  that  they  may  be  severely  soaped  until  the  imprinted 
parts  of  the  cloth  are  almost  white,  or  at  least  as  free  from  dye-stains  as  hot 
soaping  will  make  them.  Treated  in  the  same  way,  the  Magenta  and  Erika 
colours  would  be  entirely  removed. 

Analogous  results  are  obtained  when  wool  or  silk  are  substituted  for  cotton, 
or  when  Logwood,  Quercitron  bark,  etc.,  are  substituted  for  Alizarin.  The 
colours  produced  are,  of  course,  different,  and  they  act  differently  on  the  different 
fibres,  but  the  effects  obtained  are  quite  as  various  and  distinct  as  the  above, 
and  demonstrate  quite  as  clearly  the  necessity  for  treating  all  colours  according 
to  their  chemical  properties,  and  according  to  the  nature  of  the  material  to 
which  they  are  to  be  applied. 

From  these  four  experiments  it  is  clear  that  Erika,  Magenta,  and  Alizarin 
repi'esent,  broadly,  three  quite  distinct  classes  of  colouring  matters:  (1)  those 
possessing  an  inherent  affinity  for  the  cotton  fibre ;  (2)  those  which  can  only 
be  fixed  upon  it  by  means  of  other  substances,  and  even  then  only  yield  various 
shades  of  one  colour;  and  (3)  those  which  require  to  be  combined  with  a 
metallic  base,  and  yield  different  colours  with  different  bases. 

The  first  and  second  classes  have  two  qualities  in  common  ;  they  both  con- 
sist of  bodies  in  which  the  colour  exists  as  such,  and  they  both  dye  the  fabric 
in  one  colour  only,  which  is  merely  fixed  thereon  in  an  almost  unchanged  state, 
— in  the  case  of  basic  colours,  tannic  acid  simply  replacing  acetic  or  hydro- 
chloric acid,  etc.,  as  the  case  may  be.  Such  bodies  have  been  aptly  termed 
monogenetic  colouring  mutters  by  the  late  J.  J.  Hummel :  while  such  as  Alizarin, 
Logwood,  etc.,  which  possess  no  colouring  power  in  themselves,  but  yield  various 
coloured  precipitates  with  different  bases,  are  known  as  polygenetic  colouring 
principli  s. 

Although,  generally  speaking,  each  class  of  colouring  matters  is  applied  in 
a  special  way,  it  is  none  the  less  difficult  to  draw  a  hard  and  fast  line  between 
the  different  groups.  Some  colours  possess  the  qualities  of  one,  and  are  applied 
by  the  methods  of  another,  and  others,  again,  form  a  class  by  themselves.  On 
the  whole,  then,  the  simplest  and  most  practical  classification  is  that  based  upon 
the  methods  and  means  of  application;  and  as  many  of  the  mechanical  opera- 
tions employed  for  this  purpose  are  common  to  many  colours,  it  is  possible  to 
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eroup  the  latter  into  "stylea"  a  term  which  inoludea  everything  connected 
with  the  production  oi  a  given  kind  of  calico  print. 

\-  already  observed,  this  question  of  Btyle  is  largely,  if  not  entirely,  a  question 
of  the  behaviour  of  colouring  matters  towards  the  fibre;  but,  from  whal  bas  jusl 
been  Baid,  it  will  be  evident  that  Borne  olasses  of  colouring  matters  have  no  action 
whatever  upon  1 1 1* ■  cotton,  wool,  or  silk  fibres,  ezcepi  in  presence  of  certain  other 

which   precipitate  them   as   insoluble  "lakes."    These   bodies     such   us 

tannic  acid   and    various   metallic  salts,   etc.     are  absolutely  essential  to   the 

ipment  and  fixation  of  colours  in  some  styles  of  printing;   and   as  they 

constitute  an  actual  ingredient  of  the  finished  colour  in  many  cases,  and  in  others 

play   an   important  part  as  nridirfng  or  reducing  agents,   some   idea  of   their 

composition,  manufacture,  and  Function  is  q< Bsary  to  a  proper  understanding 

of  the  principles  underlying  each  of  the  many  "styles "  of  printing. 

Such  bodies  as  form  insoluble  compounds  with  colouring  matters  are  known 

kmtt;  all  the  others,  which  do  not  act  as  mordants  proper,  but  which  are 
used  largely  as  oxidising,  reducing,  brightening,  and  cleansing  agents,  are  known 
under  various  names,  and  may  he  classed  as  "assisl 

MORDANTS. 

By  far  the  greater  number  of  the  fastest  colours  known,  though  capable 

of  solution  or  suspension  in  water  and  other  solvents,  and  of  penetrating  in  this 
state  into,  and  staining  the  fibres  of,    various  textile  materials,  do   not  alone 

possess  the  property  Of  attaching  themselves  thereto  so  permanently  as  to  with 
stand  the  action  of  hot  soap  solutions  or  of  light  and  air.  In  order  to  render 
them  capable  of  resisting  these  influences,  they  must  be  combined  with  mordants, 

Or  otherwise  converted  into  insoluble  bodies. 

Mordants  are  a  numerous  class  of  substances.  They  comprise  acids,  neutral 
gaits,  basic  salts,  and  hydroxides,  and  may  or  may  not  possess  colour.  In  any 
case  their  colour  is  not  an  essential  feature,  their  Bole  us.'  being  to  precipitate 
the  OOlouring  matter  upon   the   fibre  in  an  insoluble  stale.      To  this  end   they  are 

applied  in  various  ways,  according  i"  their  nature,  to  the  state  of  the  fibre  under 

treatment,  and  to  the  style  of  work  in  hand.  In  calico  printing  they  are  either 
precipitated  and  tixed  upon  the  cloth  previous  to  dyeing  (dyed  Style),  or  they  are 
applied  to  it,  by  printing,  at  the  same  time  as  the  colour  (mixed  with  it,  in 
fact),    the    printed    (doth    being    afterwards    steamed,    during    which    process    the 

mordant  is  decomposed,  and,  under  the  influence  of  the  heal  and  moisture,  its 
metallic  base  combines  with  the  colouring  matter  to  form  an  insoluble  compound, 

which  is  deposited  within  the  fibres  of  the  cloth,  and  fixed  there  more  or  less 

permanent  |y  ;it   the  same  time. 

In  wool  and  silk  printing  this  latter  pr ss  is  also  employed,  hut  the  method 

of  mordanting  these  animal  fibres  is  quite  different  and  much  simpler  than  that 
of  mordanting  cotton,  which  is  a  particularly  inert  substance',  and  has  hut  little 
natural  attraction  for  most  mordants. 

In  mordanting  wool,  it  usually  suffices  to  boil  it  in  dilute  solutions  of  metallic 

salts,    containing    either    free    sulphuric,    formic,   lactic,    and  other   acids,    or   acid 

salts  like  biaulphate  of  soda  and  "  ore  on  of  tartar."     I'nder  the  combi 1  action 

of  heat,  dilution,  and  of  the  acid  additions,  the  "  mordanting  "  salt,  in  presence  of 
the   wool,    dissociates,    and    its   base,    or    at    least    its    metallic   constituent,    unites 

with  the  fibre  in  some  way  that,  up  to  the  present,  has   not    been  definitely 

ascertained. 

Silk  is  mordanted  in  the  same  manner  as  wool,  except  that   it  is  rarely  hi 

beyond  tepidity.     It  possesses  the  property  of  absorbing  metallic  salt-  (especially 

if  they  he  at  all  hasic)  from  cold  concentrated  solutions,  and  these  Salts,  which  it 

takes  up  in  a  more  or  less  unchanged  condition,  uently  'lis- 
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when  the  silk  is  washed  in  water.  Hence  silk  is  usually  steeped  in  strong 
solutions  of  various  basic  -alts,  then  squeezed  and  washed  in  water,  the  mere 
dilution  with  which  is  sufficient  to  bring  about  the  dissociation  of  the  salt,  and 
to  precipitate  it  in  and  upon  the  fibre  in  a  still  nunc  basic  and  insoluble  form. 

Cotton,  on  the  other  hand,  requires  much  more  elaborate  treatment  before  it 
can  be  satisfactorily  mordanted.  Unlike  silk  and  wool,  it  has  no  power  of 
decomposing  metallic  salts  by  mere  steeping  and  boiling  in  their  solutions,  nor 
does  it  possess  any  affinity  for  mordants,  except  tannic  acid,  which  it  absorbs 
readily  and  retains  fairly  tenaciously.  In  mordanting  cotton,  therefore,  the  aim 
is  to  precipitate  insoluble  bodies  within  the  substance  of  the  fibre,  and  when  this 
is  successfully  accomplished  the  fibre  retains  them  almost  as  firmly  as  if  they 
were  chemically  combined  with  it. 

The  salts  used  by  the  calico  printer  for  mordanting  cotton  comprise  (1)  those 
which  are  easily  dissociated  by  exposure  to  warm,  moist  air  after  printing  :  (2) 
those  which  form  insoluble  salts  with  various  acids ;  and  (3)  those  the  metallic- 
bases  of  which  precipitate  certain  colouring  matters  as  insoluble  lakes,  under 
suitable  conditions. 

To  the  first  class  belong  the  acetates,  sulphate-acetates,  and  basic  acetates  of 
alumina  or  iron.  The  cotton  is  impregnated  with  their  solutions,  dried,  and 
exposed  to  warm,  moist  air  in  an  "  ageing  "  apparatus.  The  greater  part  of  the 
acid  is  driven  off  during  this  process,  leaving  a  basic  salt  on  the  fibre.  Any 
remaining  acid  is  then  neutralised  by  ammonia,  chalk,  etc.,  or  replaced  by  an 
acid  such  as  phosphoric,  silicic,  arsenic,  or  in  some  cases  tannic  acids,  which 
precipitates  the  iron  or  alumina.  With  the  exception  of  the  last  mentioned, 
these  acids  are  employed  in  the  "dunging  process  "  as  salts  of  sodium. 

To  the  second  class  belong  mordants  like  basic  ferric  sulphate,  basic  sulphates 
of  alumina,  and  various  chromium  salts,  any  of  which  can  either  be  precipitated 
by  tannic  acid,  arsenates,  phosphates,  or  silicates,  or  simply  be  converted  into 
hydroxides  by  alkalies  and  sodium  carbonate. 

The  third  class  includes  all  salts  whatsoever  that  are  used  in  the  so-called 
"steam  styles."  The  mordant  and  colouring  matter  are  mixed  together  and 
printed  on  the  cloth,  which  is  then  subjected  for  an  hour  or  so  to  the  action  of 
steam,  as  already  described  (see  Steaming).  In  the  cold,  the  mordant  and 
colouring  matter  do  not  react  upon  each  other;  but  under  the  influence  of  Ik  it 
steam  the  former  decomposes,  its  acid  or  acids  arc  liberated,  and  its  base 
combines  with  the  latter,  which  it  precipitates  as  an  insoluble  coloured  lake  in 
the  body-  of  the  cloth.  Amongst  the  most  important  mordants  of  this  class  arc 
the  acetates  of  alumina,  iron,  chrome,  tin,  zinc,  and  nickel,  the  nitrates,  the 
citrates  of  alumina,  sulphocyanide  of  aluminium,  zinc  sulphate,  oxalate,  and  even 
hydrate,  of  tin,  acetate  of  lime,  and  various  other  salts  and  double  salts  which 
act  in  the  same  or  similar  ways. 

On  the  whole,  the  acetates  are  the  most  generally  useful  of  all  mordants. 
They  are  stable  in  the  cold  (many  of  them  can  be  boiled  without  decomposing 
if  they  are  not  too  basic);  their  acid  is  readily  removed  in  "ageing"  and 
"steaming,"  or  in  "dunging,"  and  other  after-treatments:  and.  above  all,  they 
neither  tender  the  fibre  nor  doe>  the  libi  rated  acid  injuriously  affect  the  colours. 
The  same  may  be  said  of  the  formates,  but  hitherto  these  salts  have  found 
but  occasional  use  in  practice,  though  they  are  well  worthy  of  more  attention, 
since  in  many  cases  they  give  brighter  colours  than  the  corresponding  acetates. 
Nitrate  of  alumina  is  chiefly  employed  to  impart  a  more  fiery  tone  to  Alizarin 
reds,  and  most  other  special  salts  are  used  for  obtaining  some  particular  effect,  or 
in  cases  where  experience  has  shown  that  they  are  the  most  suitable  for  the 
purpose  intended. 

In  mordanting  cotton  with  acetates  of  alumina  and  iron  it  generally  happens 
that  only  a  portion  of   the  acetic  acid  is  driven  off  in   "ageing,"   the   residue 
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remaining  in  the  cloth  aa  a  Boluble  basic  acetate,  or  even  as  a  aorraal  acetate, 
either  of  winch  would  dissolve  off  in  the  dye  bath  and  cause  BtainB  if  allowed 
to  remain.  In  order,  therefore,  to  remove  the  last  traces  of  acid,  the  cloth  is 
"dunged"  either  in  ammonia,  carbonate  of  Boda  or  chalk,  en-  in  phosphate, 
arsenate,  or  silicate  of  Boda.  If  the  first  three  are  used,  the  mordant  exists 
on  the  cloth  as  a  hydroxide  ;  if  the  latter  three,  as  a  basic  Bait,  or  a  mixture  of 
basic  salts  and  hydroxide.  In  anj  oaae  it  is  insoluble,  and  thus  gives  rise  to  do 
bad  work  during  the  subsequent  dyeing  operation. 

Cow-dung,  when  used  as  a  fixing  agent,  produces  the  same  effect  as  the 
above  substances,  and  for  printed  mordants  is  by  far  the  most  effective  of  this 
class  of  bodies,  since  it  uot  merely  precipitates  the  unchanged  mordant,  but 
removes  at  the  same  time,  and  very  rapidly,  the  thickening  material  that  has 
been  used  in  printing. 

Winn  mordants  are  printed  on  calico,  a  good  ileal  more  is  applied  than 
the  oloth  is  capable  of  absorbing;  the  result  is  that  the  excess  adheres  loosely 

to  the  surface  of  the  cloth,  ami,  if  imt  r \  ed  by  a  thoroughly  good  "dunging," 

will  combine  with  the  colouring  matter  in  the  dye  hath  and  form  a  superficial 
crust  of  colour  lake,  which  not  only  obstructs  the  penetration  of  the  dye  liquor 
into  the  body  of  the  cloth,  thus  preventing  the  latter  from  being  properly 
dyed,  but  also  causes  immense  damage  by  rubbing  oil'  on  to  the  imprinted 
portions  of  the  cloth,  which  are  intended  to  remain  white.  .Moreover,  when 
such  imperfectly  "dunged"  pieces  are  soaped  after  dyeing,  the  surface  crust 
of  colour  washes  off  in  patches,  leaving  the  goods  in  an  unsaleable  condition, 
owing  to  their  irregularity  in  colour. 

Although  most  mordants  are  applied  as  neutral,  or  slightly  acid,  solutions 
of  various  salts,  they  may  also  be  applied  in  alkaline  solution  in  all  cases 
where  the  base  is  either  soluble  in  caustic  soda,  or  where  it  plays  the  part  of 
an  acid,  e.g.  Btannate  of  soda,  aluminate  of  soda,  plumbite  of  soda,  and  alkaline 
iron,  and  chrome  mordants.  When  applied  in  this  way  they  are  usually  fixed 
in  a  bath  of  weak  mineral  acid,  or  passed  through  a  salt  which  neutralises 
their  alkalinity — ammonium  chloride,  for  example — or  by  being  allowed  to 
decompose  spontaneously  in  contact  with  the  fibre,  and  afterwards  washed  in 
water.  Most  alkaline  mordants  are  only  stable  in  strong  alkaline  solution, 
and  even  then  are  very  liable  to  spontaneous  decomposition:  dilution  with 
water,  therefore,  precipitates  the  dissolved  oxides,  and  acts  as  a  veritable  fixing 
process  when  applied  in  the  form  of  wash-water. 

Mordants  are  not  confined  to  metallic  compounds,  for,  strictly  Speaking, 
any  substance  that  is  fixed  upon  the  fibre  in  combination  with  a  colouring 
matter  is  a  true  mordant — that  is,  if  it  forms  an  essential  constituent  of  the 
colour  lake.  In  this  connection  /3-naphthol,  tannic  acid,  and  oleic  and  other 
fatty  acids  are  all,  in  a  sense,  mordants,  since  they  are  all  important  agents  in  the 
development  and  fixation  of  an  enormous  number  of  colours  on  the  cotton  and 
other  fibres.  It  is  true  that  tannic  acid  and  the  fatty  acids  are  usually  present 
on  the  fibre  as  metallic  salts  in  most  cases,  but  their  metallic  bases  are  not 
necessarily  their  essential  features,  and  usually  act  as  mere  fixing  agents,  or 
at  most  ari'  introduced  for  the  purpose  of  making  the  final  colour  lake  more 
complex — it  being  a  geueral  rule  that  the  more  complex  the  lake  the  faster 
the  colour.  The  property  possessed  by  the  tannic  and  fatty  acids  of  combining 
with  metallic  bases  is  utilised  in  many  styles  of  printing.  1'or  instance, 
printed  in  aluminium  acetate  are  frequently  dyed,  after  "ageing"  and  "dung- 
ing,"  in  a  solution  of  tannic  acid,  and  can  then  cither  be  dyed  up  again  in 
Alizarin,  or  treated  ill  the  same  way  as  goods  mordanted  in  tannate  of  antimony, 
namely,   dyed    up   in   any    basic   aniline   dyestuff,       Similarly,    fatty    aoids   in    the 

form  of  soda  salts  are  combined  with  alumina  mordants  in  Turkey  red  dyeing, 

and  are  absolutely  essential  to  the  production  of  a  fine,  bright,  fast  red. 
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At  the  same  time,  clotb  prepared  in  either  pure  oleic  acid,  or  oleate  of  tin, 
lead,  alumina,  etc.,  can  be  dyed  in  many  artificial  dyesturfs.  The  shades 
obtained  in  this  way  are  very  bright,  but  will  not  stand  much  washing. 

The  great  variety  of  mordants,  together  with  the  great  diversity  of  their 
chemical  and  physical  properties,  makes  it  impossible  to  formulate  any  general 
rule  for  their  application  to  the  fibre.  At  all  times  they  must  be  chosen  and 
applied  with  due  regard  to  the  nature  of  the  colouring  matter  and  material  to 
be  dealt  with :  and  as  each  individual  colouring  matter  possesses  its  own 
characteristics,  these  will,  to  a  great  extent,  determine  the  mode  in  which  it 
is  to  be  fixed.  Then,  too,  the  appliances  at  hand  modify  in  many  cases  the 
composition  and  application  of  mordants,  and  must  therefore  be  taken  into 
account  if  the  best  results  are  to  be  secured.  Very  often  the  process  of  diving 
adopted  makes  all  the  difference  between  success  and  failure  :  a  mordant  or 
a  colour  that  comes  out  satisfactorily  when  the  cloth  is  dried  in  hot  air  may 
be  utterly  ruined  if  the  drying  is  done  on  steam-heated  cylinders.  In  such 
cases  the  composition  of  the  mordants,  etc.,  must  be  modified  in  order  to 
adapt  them  to  the  altered  conditions :  so  that,  quite  apart  from  all  other 
questions,  that  of  machinery  enters  largely  into  all  calculations  respecting  the 
production  of  a  given  "  effect." 

As  a  rule,  the  drying  of  cloth  impregnated  with  mordants  that  readily  dissociate 
should  be  conducted  at  as  low  a  temperature  as  possible :  if  dried  too  sharply, 
the  mordants  are  apt  to  become  dehydrated  (technically  "burned"),  and  in  this 
state  they  yield  exceedingly  poor  colours  on  dyeing. 

It  is  important,  too,  that  aluminium  and  iron  mordants  should  be  ";*_ 
vtiy,  and  under  suitable  conditions  of  temperature  and  humidity,  otherwise 
they  fail  to  penetrate  the  fibre  sufficient^'.  The  mordant  lies  on  the  surface  of 
the  cloth,  and  any  colour  dyed  on  it  afterwards  is  thin  and  uneven,  lacks  body 
and  brightness,  and,  above  all,  is  not  fast  to  soaping,  during  which  operation 
it  "  runs  "  or  "marks  off"  when  the  goods  are  squeezed  or  wrung  out. 

Iron  mordants  used  for  the  "dyed  style"  of  printing  are  especially  sensitive 
to  high  temperatures  in  drying  and  ageing,  and  require  the  most  careful  treat- 
ment after  printing  to  prevent  them  from  oxidising  too  rapidly. 

Some  mordants  act  as  such  by  virtue  of  their  acids,  others  by  virtue  of  their 
bases  :  the  former  are  fixed  by  means  of  metallic  salts  whose  bases  form  insoluble 
salts  with  them,  and  the  latter  either  by  alkalies  which  precipitate  them  as 
hydroxides  and  basic  salts,  or  by  salts  with  whose  acids  they  combine  to  form 
insoluble  salts. 

In  the  following  account  all  the  more  important  mordants  and  assistants 
used  by  the  calico  printer  are  given,  together  with  a  brief  description  of  their 
preparation,  modes  of  application,  suitability  for  special  purposes,  and  behaviour 
under  varying  conditions. 

(1)  Aluminium  Mordants. 

Salts  of  aluminium  were  known  to  and  used  as  mordants  by  the  Hindoos, 
Chinese,  and  Egyptians  in  very  early  times;  and  their  value  is  such  that  at  the 
present  time  they  still  constitute  perhaps  the  most  generally  useful  group  of  this 
class  of  bodies.     They  are  cheap,  easily  prepared,  and  can  be  applied  to  all  fibres. 

Alum. — Alum  comes  into  the  market  in  two  forms,  viz.  Potath  Alum 
[K.1A1.,(S04)4.24H.,0],  containing  10-8  per  cent,  of  A1.,03,  and  Ammonia  Alum 
[(NH4").,A1.,(S04)4.24H20],  containing  11  9  per  cent,  of"  Alo03.  The  importance 
of  the  alums  has  been  diminished  considerably  by  the  introduction  of  a  com- 
paratively pure  aluminium  sulphate,  A1.,(S04)3.18H20,  but  they  are  still 
preferred  by  some  calico  printers  on  account  of  their  regular  composition  and 
high  state  of  purity. 
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Application, — The  application  of  alum  to  the  cotton  fibre  depends  upon  tho 
Fact  that  when  cotton  is  impregnated  with  basic  aluminium  sulphate  and  then 
dried,  a  more  basic,  and  more  or  less  insoluble,  salt  is  precipitated  upon  it. 

The  baaio  salts  are  made  by  adding  varying  quantities  of  sodium  carbonate 
or  bicarbonate,  chalk  or  hydrate  <>f  alumina  to  solutions  of  the  normal  salt. 
The  degree  of  basicity  desired  may  be  obtained  by  working  according  to  the 
following  equations : — 

(1)  K,A1,(S04)4  +  2NaHC0,  =  AL(SOJ),(OH)„+  K,S<),  +  Na.st  >4  +  2C0S. 

(2)  .'K.AUSnj,  |-6NaHC08=Al4(S04),(OH)B  +  3Na2S04  +  2K11S04  I  6C02. 

(3)  K2Al2(S04)4  +  4NaHC03  =  Al2(S04)(OH)4  + L'Xa.SU,  4- K..SU,  i  1C02. 

The  behaviour  of  these  salts  varies  considerably  on  boiling  and  dilution. 
Solutions  of  the  normal  salts  are  unaffected,  but  the  more  basic  they  arc  made 
the  more  readily  do  they  dissociate.  For  instance,  according  to  Liechti  and 
Suida,  the  basic  salt  AL(S04)„(OH)8  begins  to  dissociate  at  68  0.,  or  when  diluted 
with  water  to  three  times  its  original  volume,  and  when  dried  on  the  cotton 
cloth  it  gives  up  to  it  58  per  cent,  of  its  alumina.  The  salt  Alg(S04)s(OH)a  is 
much  more  stable  ;  it  can  be  diluted  with  fourteen  times  its  volume  of  water  or 
be  boiled  for  half  an  hour  before  it  commences  to  deposit  a  mine  insoluble  basic 
sulphate  and  yields  50  per  cent,  of  its  available  alumina  to  the  fibre.  The 
normal  salt  only  yields  13  per  cent,  of  its  alumina  to  the  fibre,  and  consequently 
is  of  little  value  except  as  the  raw  material  for  the  manufacture  of  other 
mordants. 

The  presence  of  potassium  anil  sodium  sulphates  in  basic  aluminium  sulphate 
solutions  increases  their  liability  to  dissociate  on  boiling,  but  in  the  case  of  tie- 
salt  made  according  to  the  first  equation  the  precipitate  re-dissolvcs  on  cooling. 

Basic  sulphates  of  alumina  are  only  used  by  the  calico  printer  for  Turkey  red 
dyeing,  other  salts  being  found  much  more  suitable  for  printing  by  roller  or 
block. 

The  cloth  is  slop  padded  in  the  basic  mordant,  then  dried  and  tixed  in  either 
carbonate  of  ammonia,  phosphate,  silicate,  or  arsenate  of  soda,  or  in  ammonia. 
It  is  then  well  washed,  and  may  be  dyed  up  in  any  suitable  colour. 

In  Turkey  red  dyeing  the  usual  procedure  is  first  of  all  to  impregnate  the 
cloth  with  an  oil  mordant  ;  then  pass  it  through  a  solution  of  basic  sulphate  of 
alumina  corresponding  to  the  formula  AL.<S<  ),).J<<  Ml  J^.  and  dry  it.  The  oil  and 
alumina  mutually  lix  each  other  on  the  fibre,  and  the  resulting  red  is  luueh  more 
brilliant  than  if  no  oil  entered  into  its  composition.  Turkey-red  dyeing  will  be 
described  later. 

The  other  methods  of  fixing  may  be  employed  for  dyestutls  other  than 
Alizarin,  although  this  can  be  equally  well  dyed  up  in  the  absence  of  oil,  yield- 
ing on  subsequent  oiling  and  steaming  a  very  bright  and  fast  red. 

The  deposition  of  alumina  from  basic  sulphates  can  also  be  effected  by 
"ageing";  but  this  method  is  rarely  adopted  in  practice,  since  the  liberated 
acids  arc  apt  to  tender  the  fibre  unless  it  contain  oil;  besides  which,  "ageing" 
offers  no  advantages  over  other  methods  of  working. 

A  basic  sulphate  in  use  at  one  of  the  most  important  Turkey-red  dyeing 
establishments  is  made  as  follows: — 

/     30  kilos,  of  potash  alum. 
(  300      ,,       boiling  water. 

Dissolve  and  add  gradually,  stirring  all  the  time, 

(    m  kdos.  sod',  crystals  (NajCO  .10H,O). 

(100     „       water.  ' 
Allow  to  cool,  and  set  at  8"  Tw. 
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Cloth  prepared  in  a  solution  of  sulphated  oil  equal  to  5  per  cent,  fatty  acids 
is  run  through  the  above  basic  sulphate  at  32°  C,  then  dried  and  stored  until 
required  for  dyeing  in  Alizarin.  Just  before  dyeing,  any  uuprecipitated  alumina 
is  finally  fixed  on  the  cloth  by  a  passage  in  open  width,  through  a  series  of 
"  dunging  "  becks  containing  a  weak  solution  of  sodium  binarsenate  and  chalk. 
It  is  then  washed  and  entered  into  the  dye  bath. 

Other  basic  sulphates  of  alumina  may  be  used  in  a  similar  way. 

Sulphate  of  Alumina. — This  salt  [Al2(S04)3.18HjO]  occurs  in  commerce 
in  the  form  of  irregular  lumps,  having  a  granular  surface  and  of  a  fused  appear- 
ance. It  was  originally  manufactured  from  bauxite,  and  used  to  contain  an 
appreciable  amount  of  iron.  It  also  varied  a  good  deal  in  composition,  and  on 
these  two  counts  it  was  regarded  with  disfavour  by  most  calico  printers  of  a  few 
years  ago.  At  the  present  time,  however,  it  is  prepared  on  the  large  scale  from 
the  alumina  obtained  as  a  by-product  in  the  manufacture  of  soda  from  cryolite. 
This  alumina  is  practically  free  from  iron,  and  when  dissolved  in  sulphuric  acid 
and  evaporated  down  it  yields  a  remarkably  pure  sulphate  of  alumina. 

Aluminium  sulphate  has  two  advantages  over  the  alums.  In  the  first  place, 
it  contains  more  alumina  (15-5  to  19  per  cent.) :  and  in  the  second,  it  is  entirely 
free  from  the  sulphates  of  potash  and  soda,  which  are  not  only  useless  but  add  to 
the  cost  of  production.  It  also  contains  loss  water  in  proportion  to  its  percentage 
of  alumina,  so  that,  taken  all  together,  it  is  much  cheaper  as  a  raw  material  than 
either  of  the  alums. 

Basic  sulphates  of  alumina  are  made  from  the  normal  commercial  sulphate  in 
exactly  the  same  way  as  they  are  made  from  alum  :  but  since  less  sodium  and 
potassium  sulphates  are  present,  they  are  somewhat  more  stable,  though,  when 
heated  and  diluted,  they  produce  precipitates  analogous  to  those  already  mentioned. 

The  mordants  made  from  aluminium  sulphate  are  applied  to  cotton  in  the 
same  manner  as  the  basic  alums.  They  are  also  largely  used  for  the  mordanting 
of  wool  and  silk  by  the  ordinary  methods.  It  is  usual,  however,  to  employ  the 
normal  salts  for  wool,  the  basic  sulphates  being  apt  to  go  on  the  fibre  irregularly. 

Acetates  of  Alumina. — These  salts  are  the  most  important  to,  and  are  most 
largely  used  by,  the  calico  printer.  They  are  easily  prepared,  either  by  dis- 
solving the  hydrate  in  acetic  acid  or  by  the  double  decomposition  of  aluminium 
sulphate  and  lead  acetate  : — 

A1.,(S04)3  +  3Pb(C2Hs02)2  =  A12(C2H302)6  +  3PbS04. 

Solutions  of  the  normal  salt  always  smell  of  acetic  acid,  and  this  fact  led  Crum 
to  assert  that  its  real  composition  was  Al.,(C.,H.,0.,)4(OH).„  which  body  remains 
when  solutions  of  the  normal  salt  are  evaporated  to  dryness  under  reduced  pressure 
and  at  a  low  temperature.      He  regarded  the  solution  as  containing  the  free  acid. 

Normal  acetate  of  alumina  is  neither  decomposed  by  boiling  nor  by  dilu- 
tion, but  it  deposits  the  hydroxide  on  standing  for  a  long  time  ;  and,  in  common 
with  the  basic  acetates,  it  is  precipitated  when  boiled  in  the  presence  of  sulphates, 
whether  of  alumina,  soda,  or  potash.  On  cooling,  however,  the  basic  salt  pre- 
cipitated re-dissolves  in  the  case  of  the  normal  acetate,  whereas  in  the  case  of 
the  basic  acetates  it  does  not. 

In  preparing  aluminium  acetates  for  printing  it  is  usual  to  leave  a  portion  of 
the  aluminium  sulphate  undecomposed.  The  presence  of  a  soluble  sulphate 
prevents  the  solution  of  lead  sulphate  which  is  dissolved  in  appreciable  quantities 
by  pure  acetate  of  alumina.  Where  the  pure  acetate  is  found  to  give  the  best 
results  or  is  essential,  and  where  the  presence  of  lead  sulphate  is  detrimental — 
as,  for  instance,  in  steam  Alizarin  pinks — it  can  be  prepared  either  by  the  double 
decomposition  of  acetate  of  lime  and  sulphate  of  alumina,  or  by  dissolving 
aluminium  hydroxide  in  acetic  acid. 

It    has  been  found  by  experience  that  iu   most    eases   it  is  inexpedient  to 
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replace  the  whole  of  the  sulphuric  acid  in  aluminium  sulphate  by  acetic  acid; 
hence  most  of  the  acetates  technically  known  as  "red  liquors"  are  strictly 
speaking  tulphaU  acetates. 

The  sulphate-acetates,  besides  being  cheaper  than  the  normal  acetates,  are 
better  in  that  they  give  up  practically  the  whole  of  their  alumina  to  the  fibre 

during  the  "ageing"  pr as.     This  is  probably  due  to  the  fact,  already  noticed, 

that  in  the  presence  of  soluble  sulphates  a  basic  sail  is  precipitated  on  beating, 

and  as  all  the  water  has  I □  driven  off  in  the  drying  operation  after  impreg 

nation  or  printing,  this  basic  Ball  cannot  re-dissolve,  and  bo  remains  on  the  fihre 
in  an  insoluble  state  until  it  is  finally  fixed  thereon  permanently  by  the  "dung- 
ing "  pro 

Basic  acetates  of  alumina  can  be  obtained  by  adding  sodium  carbonate,  or 
bicarbonate,  to  the  normal  salt,  in  which  ease  no  Boluble  Bulphate  is  present: — 

(1)  AUr.lMu,  t-.Nallt  !Oj      U,(C  B802)4(OH)j  +  2Na(CjH8Os)  +  2COs 
or 

(2)  AL(SOA,  +  3Pb(C.H,02)j  r  Na2COs  +  H20  =  .al2(C2HgOj),(OH)s 

+  2Na(C2H802)  +  C02  +  3PbS04. 

It  makes  no  difference  to  the  ultimate  result  at  what  stage  the  sodium 
carbonate  is  added  bo  long  as  there  is  sufficient  lead  acetate  used  to  combine 
with  the  whole  of  the  sulphuric  acid  in  the  aluminium  sulphate     an  acetate  of 

soda  is  always  in  solution  when  this  is  the  case. 

If,  however,  one  molecule  of  lead  acetate  is  replaced  ley  a  molecule  of  sodium 
Carbonate  the  same  basic  acetate  of  alumina  is  produced,  but  at  the  same  time 
sodium  sulphate  is  also  a  product  of  the  reaction  and  remains  in  solution  : 

Mist),)   h  Na2C08  +  2Pb(C2Hg02)2+H20=Al2(C2H802)4(OH)2+2PbSO< 

+  C't).,+  Xa.,S(l1. 

The  only  difference  between  the  results  of  the  two  sets  of  reactions  is  that 
basic  acetates  containing  sodium  acetate  are  not  precipitated  by  dilution  with 
«ater,   whereas  those  containing  soluble  sulphates  are   so  precipitated.     Heal 

causes  precipitation  in  both  instances. 

The  basic  sulphate  acetates  are  obtained  in  the  same  manner  as  the  above, 
and  act  in  the  same  way  in  most  respects.  On  heating  a  basic  sulphate  acetate 
it  dissociates,  but  the  precipitate  re-dissolves  on  cooling  if  its  basicity  ili.es  nol 
exceed  that  represented  by  the  formula  AIjSO^CjHjOj^OH). 

The  basic  acetates  and  sulphate-acetates  are  only  employed  for  dyeing,  the 
best  for  this  purpose  being  the  last  mentioned,  viz.  Al2(S04)(C2H8Os)8(OH), 
which  is  sometimes  used  t"  replace  basic  sulphate  of  alumina  in  the  mordanting 
for  Turkey-red. 

Many  other  basic  acetates  and    sulphate  acetates   can    be   prepared  by  adding 

calculated  amounts  of  various  alkalies.     The  normal  sulphate-acetates  are  simply 

made  by  using  a  deficiency  of  lead  or  calcium  acetate,  and  can  be  varied  in  com- 
position as  occasion  dictates  : — 

Al2(SO<)3+  2[>b(C,HsO.,)5  =  Al2(.S04)(C,HjO.)).1  +  2PbS04. 

Most  nf  the  commercial  "  red  liquors "  are  crude  sulphate-acetat*  a  of  alumina. 
They  differ  greatly  in  composition,  no  two  makers  adopting  quite  the  Bame  pro- 
portions, or  even  exactly  the  same  ingredients.  The  value  of  a  "red  liquor  can 
only  be  determined  by  a  practical  trial ;  its  analysis  affords  but  the  slightest  of 

clues  to  its  suitability  for  the  given  purpose,  and  consequently  its  behaviour  ran 
only  be  ascertained  by  the  results  it  gives  on  B  practical  basis.  What  is  known 
as  "tin  red  liquor"  approximates  closely   to  a   true  normal  tugh   it 

possess  the  reddish-brown  colour  of  all  red  liquors— a  colour  they  derive  from  the 
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presence  of  organic  matter  in  the  crude  calcium  acetate,  from   which   they  are 
usually  manufactured. 

That  the  composition  of  "red  liquors"  varies  within  wide  limits  is  shown  by 
the  following  formulas,  all  of  which  represent  "receipts"  that  are  or  have  been 
used  in  practice  : — 


Grms. 

Grms.  Grms. 

Grins. 

Grms. 

Grms. 

Grms. 

Gnus.  Grms. 
1 

Grms. 

Water          .         .         ■         • 
Lead  acetate  (brown)   . 
Potash  Alum 
Sulphate  of  alumina    . 
Sodium  carbonate  (10  an,.)  . 
Chalk.         .         .         . 
Calcium  acetate  24°  Tw. 

1740 
660 

600 

2000 
1140 

665 

1500 
945 

665 

1000 
400 
400 

"40 

1000 
400 
400 

35 

1000 
3"0 
400 

"35 

1200 
500 
600 

...        400 
70      ... 

7        25 
250:1000 

3600 
1590 
190S  (or 
1336) 
150 

1 

2 

3 

4 

5 

6 

7 

8          9 

10 

Of  the  above,  Nos.  1,  3,  4,  5,  and  10  are  perhaps  the  most  reliable  in  practice, 
though  the  most  basic  are  only  suited  to  mordanting  by  slop-padding  in  a  mangle, 
since  they  would  be  liable  to  dissociate  if  boiled  up  with  thickenings  for  printing. 
For  the  latter  purpose  Nos.  1  and  3  are  the  most  useful,  and  both  have  given 
good  results  on  the  large  scale,  when  printed,  "aged,"  etc.  No.  4  without  the 
soda  also  yields  excellent  results,  and  was  at  one  time  used  very  largely  in 
England  under  the  name  of  "  4/4  liquor." 

Aluminium  acetates  play  an  important  part  in  the  "  steam  style  "  of  printing. 
In  a  steam  Alizarin  red,  for  instance,  the  mordant  is  simply  added  to  the 
thickened  Alizarin,  upon  which  it  does  not  act  in  the  cold.  When  printed  on 
calico,  however,  and  "steamed,"  it  decomposes,  combines  with  the  Alizarin  to 
form  a  red  lake,  and  at  the  same  time  fixes  this  lake  on  the  fibre. 

A  good  aluminium  acetate  for  steam  work  is  made  as  follows  : — 

Dissolve  60  kilos,  of  sulphate  of  alumina  in  174  kilos,  of  water. 
Then  add 

66  kilos,  white  lead  acetate. 

Stir  until  the  lead  salt  is  dissolved  ;  allow  to  settle,  and  then  decant  the  clear 
liquor,  which  will  stand  at  about  15°  of  Twaddell's  hydrometer.  The  precipitated 
sulphate  of  lead  is  then  washed  twice  with  80  litres  of  water  each  time,  and  as 
I  In'  wash-waters  contain  a  large  amount  of  aluminium  acetate  they  arc  saved 
and  utilised  for  the  preparation  of  the  next  batch,  for  which  smaller  amounts  of 
alum  ami  lead  salts  are  taken,  viz. — 


(  160  litres  of  weak  Al2(C2HgOj)a  =  (wash-waters). 

14      ,,     water. 


50  kilos,  sulphate  of  alumina. 
55     ,,      acetate  of  lead. 

Nitrate-acetates  of  alumina  are  also  used  extensively  in  calico  printing  for 
giving  a  more  brilliant  and  fiery  tone  to  Alizarin  oranges  and  scarlets.  Either 
of  the  following  recipes  may  be  employed  in  their  preparation : — 

200-0  kilos,  water. 
133'4     ,,      sulphate  of  alumina 
157'2     „      acetate  of  lime  23°  Tw. 
177-2     ,,      nitrate  of  lime  66°  Tw. 
Settle,  and  decant  the  clear  liquor. 


(1) 
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(2)  Nitrate  acetate  of  alumina, 

I    6,670  gnus,  of  Bulphate  of  alumina  dissolved  in 
)  10,000        „        water,  then  .add 
4,000        „        lead  acetate. 

2,1 ,.         lead  nitrate. 

20,000       „        water. 
Si  1 1  le,  and  decant. 

The  above  sulphate-acetates  and  nitrate-acetates  may  be  used  for  most  pur 

poses   of   Calico   printing    in    the    "steam   style,"   hut    when    "steam   colours "  are 

thickened  with  the  natural  gums — e.g.  gum  Senegal,  gum  arabic,  etc.—  it  is  often 
found  preferable  to  make  use  of  a  pure  acetate  of  alumina.     This  is  prepared  as 

follows  : — 

PUBB    AcKT.VI'K   OP    Al.LMINA. 

I  3000  grms.  of  aluminium  hydrate  12  per  cent,  paste. 

I    2000  „  aeetie  acid  it'    Tw. 

Warm  until  the  hydrate  is  dissolved,  then  tilter,  cool,  and  set  at  15'  Tw. 

Aluminum  Hyuhatk. 

j  66-7  kilos,  sulphate  of  alumina  dissolved  in 
(  200     ,,       water  and  precipitated  with 
240     ,,      caustic  soda  23   Tw.  =  10  per  cent  NaOH. 
Wash  the  precipitated  hydrate  several  limes  to  free  it  from  sodium  sulphate, 
and  then  tilter  it   until  it  contains  12  per  cent,  of  dry  hydrate. 

Application  of  the  Acetates  of  Alumina  to  Cotton. — These  salts  are  not 
used  at  all  in  wool  dyeing,  and  are  only  applied  to  silk  (and  wool)  in  printing. 
But  for  cotton  they  are  employed  more  extensively  than  any  other  mordants  in 
all  branches  of  printing  and  dyeing,  and  are  capable  of  yielding  a  great  variety 
of  effects.  Cotton  is  most  simply  mordanted  by  their  means,  by  being  passed 
in  the  open  width  through  their  solutions,  dried,  and  then  "aged  "  and  "dunged  " 

as  already  described.       For  ordinary  plain  shade  dyeing,  however,  they  are  ran  lv 

used,  not  because  they  are  not  suitable,  but  because  they  can  be  advantageously 

replaced  by  the  basic  sulphates  of  alumina,  which  are  both  cheaper  to  prepare 
ami  much  more  easily  manipulated.  On  the  other  hand,  the  acetates  and 
sulphate  acetates  are  the  mordants  par  excellence  for  printing,  since  they  may  be 
applied  in  different  ways,  and  in  combination  with  many  colours  and  other  mordants. 
The  most  important  of  their  applications  in  printing  is  to  the  "  Madder  style  "-  - 
a  style  in  which  the  mordant  is  applied  locally,  as  a  pattern,  and  afterwards 
combined  with  Alizarin  by  dyeing.  To  produce  this  style  (details  of  which  will 
appear  later)  aluminium  acetate  thickened  with  starch  flour  or  British  gum  is 
printerl  on  plain  bleached  calico,  and  dried,  preferably  in  lot  air,  to  avoid  all 
risk  of  its  being  dehydrated  or  "burnt."  The  printed  cloth  is  then  " 
under  suitable  conditions,  and  after  "dunging,''  to  fix  finally  any  unchanged 
ite  and  to  remove  the  thickening,  it  is  dyed  up  in  Alizarin,  which 
only  attaches  itself  to  the  printed  parts  of  the  cloth,  leaving  tile  rest 
wdiite,  or  at  most  only  tinted  with  an  easily  removed  stain.  By  varyin 
Strengths  of  two  or  three  printing  "colours"  that  may  be  worked  together 
in  a  multicolour  printing  machine  it  is  possible  to  obtain  shades  varying  From 
the  darkest  red  to  the  most  delicate  pink ;  and  by  adding  a  little  acetate  of  iron 

to  the  acetate  of  alumina  in  the  "red  colour,"  any  shade  of   inarm ■  chocolate 

can  be  added  to  the  combination,  cull  member  of  which  is  produced  simultane- 
ously during  a  single  dyeing  operation. 

Alizarin  is  not  the  only  colouring  matter  that  can  be  used  in  conjunction 
with  printed  aluminium  mordants.  The  vegetable  colours  Persian  berry, 
Quercitron  bark,  Logwood,  etc., — and  artificial  dyeetuffs  of  the  Alizarin  group 
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—  e.ij.  Alizarin  orange,  Alizarin  yellow,  Gallopurple,  etc., — can  be  equally 
well  applied  in  the  dye  bath.  Even  basic  aniline  colours  may  be  successfully 
employed  if  the  "dunged"  cloth  be  previously  "dyed''  in  a  solution  of  tannic 
acid.  The  aluminium  mordant  in  this  case  acts  as  fixing  agent  for  the  tannic 
acid,  which  is  precipitated  on  the  printed  parts  of  the  cloth  as  an  insoluble 
tannate  of  alumina,  and,  as  such,  acts  in  every  way  as  an  efficient  mordant 
for  basic  colouring  matters  of  all  descriptions — Methylene  blue,  Rhodamine, 
Auramine,  Methyl  violets,  Methylene  green,  and  Safranine. 

For  colours  that  are  fixed  and  developed  on  the  fibre  by  "steaming,"  the 
value  of  the  acetates,  sulphate-acetates,  and  nitrate-acetates  of  alumina  has  beeu 
already  noticed.  For  Alizarin  red  they  are  used  in  connection  with  other 
substances  that  are  essential  to  the  production  of  the  brightest  kind  of  red,  and 
this  is  true  also  of  their  application  to  the  fixation  of  other  colouring  matters. 
At  the  same  time  they  play  the  part  of  true  mordants  in  every  case,  and  the 
various  other  additions  are  made  for  the  sole  purpose  of  modifying  or  increasing 
the  brilliancy  of  the  ultimate  colour. 

"  Red  liquors "  are  occasionally  used  to  neutralise  the  acid  liberated  from 
Aniline  black,  but  their  suitability  for  this  purpose  is  somewhat  doubtful, 
seeing  that  aluminium  chloride  itself  is  dissociated  under  the  influence  of  hot 
steam. 

In  Turkey-red  dyeing  the  various  "  red  liquors  "  are  sometimes  used  instead 
of  the  basic  aluminium  sulphates,  but  they  offer  no  particular  advantages  over 
them  commensurate  with  the  extra  work  entailed  by  the  necessity  for  "  ageing  " 
and  "dunging." 

Aluminium  Nitrate  [Al2(NOg)6]. — This  salt  is  prepared  by  saturating  nitric 
acid  with  aluminium  hydrate,  or  by  the  double  decomposition  of  aluminium 
sulphate  and  lead  nitrate.     The  latter  method  is  that  usually  adopted  in  practice. 

Aluminium  Nitrate,  23°  Tw. 

|  22  kilos,  sulphate  of  alumina. 
|  75     ,,      boiling  water. 
Add  gradually 

30  kilos,  lead  nitrate  (finely  ground). 
Stir  till  dissolved,  allow  to  settle,  and  decant  the  clear  liquor.     Set  at  23°  Tw. 

Basic  salts  may  be  obtained  in  the  usual  way  by  adding  calculated  amounts 
of  alkaline  carbonates  to  the  solution  of  the  normal  salt. 

Nitrate  of  alumina  is  only  used  as  a  mordant  for  certain  "steam"  Alizarin 
red  and  oranges,  to  which  it  imparts  a  much  livelier  and  more  fiery  tone  than 
can  be  obtained  from  the  use  of  any  other  alumina  mordant. 

The  basic  nitrates  of  alumina  are  not  precipitated  either  on  boiling  or  by 
dilution  with  water.  They  may  be  prepared  in  the  following  way  directly, 
instead  of  working  with  the  normal  salt : — 

Basic  Aluminium  Nitrate  (Depierre) : — 

.   f  1080  grms.  potash  alum  (  =  756  sulphate  of  alumina). 
[  2000      „      water. 
Add 

„  j  1000  grms.  water. 
""  |    505      ,,      bicarbonate  of  soda. 
Boil  solutions  1  and  2  together  and  then  add 
400  grms.  nitric  acid  64°  Tw. 
Make  up  to  10,000  grms.  with  water. 

The  above  solution  contains  both  sodium  and  potassium  sulphates ;  its 
formula  is  Al2(XO:))3(OH)3,  and  it  is  equal  to  1'6  per  cent.  A12U3. 
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Aluminium  Sulphocyanide. — This  Bait  is  prepared  by  the  double  decom- 
position of  aluminium  sulphate  and  barium  Bulphooyanide  thus : 
\l  (S04),  +  3Ba(CNS)8     Al,(('\Si    1  3BaSO<, 

or  by  the  Bimilar  reaotion  with  Ca(SCft  | .,  calcium  eulphocyanide. 

The  following  reoipe  lias  given  excellent  results  on  the  large  Bcale  : — 
1    8'6  kilos,  barium  Bulphooyanide.  J    8  kilos,  aluminium  sulphate. 

I  10        ,.      water.  I  10      ,,     water. 

Mix  the  two  solutions  together,  stir  well,  allow  to  settle,  ami  decant  the 
dear  liquor,  [f  necessary,  a  little  chalk  may  be  added  to  neutralise  any  free 
aoid  that  ma\  be  present. 

Lauber  recommends  the  following  method,  but  it  gives  no  better  a  product 

than  the  above  : — 

(2)  Aluminium  Sulphocyanide. 

1      5  kilos,  aluminium  sulphate. 
.">     .,      water. 

(  2511  grins,  chalk. 
Dissolve  and  add 

Hi  litres  calcium  Bulphooyanide  30°  Tw. 
Settle,  and  decani  the  clear  solution  for  use. 

The  basic  sulphocyanidea  are  not  dissociated  by  mere  dilution  with  water, 
hut  all,  with  the  exception  of  Al.,(('NS):i(()ll )  decompose  on  boiling.  The  basic 
--nils  are  OOl   used  in  cither  dyeing  or  printing. 

Asa  mordant  for  "steam  "  Alizarin  reds  and  pinks,  aluminium  sulphocyanide 
is  of  paramount  importance.  Unlike  the  acetates  and  nitrates,  it  is  not  an  acid 
salt  ;  hence  it  does  not  take  the  "doctor  edge,"  in  other  words  it  does  not  attack 
tic  steel  cleaning  "doctor"  by  dissolving  off  small  quantities  of  iron;  and 

therefore  the  reds,  pinks,  and  pale  s;ilnion  and  terracotta  shades  made  with 
Bulphooyanide  of  alumina  as  mordant  arc  not  dulled  by  admixture  with 
dissolved  iron  salts,  to  which  they  are  extremely  sensitive.  Iron  dulls  these 
delicate  colours  bj  forming  a  purple  lake  with  the  Alizarin. 

The  use  of  Bulphooyanide  of  alumina  is  limited  to  the  above  purpose. 

When  heavy  masses  of  dark  red  and  light  pink  arc  printed  in  combination 

it  is  advisable  to  pass  the  goods  through  the  rapid  steam  ager  before  subjecting 
them  to  tl Deration  of  steaming.     If  this  is  not  done,  the  large  quantity  of 

acid  liberated  from  the  mordant  tills  the  "chandler"  and  prevents  the  pinks 
from  developing.  The  same  effect  is  observable  in  other  colours  and  with 
other  mordants  than  sulphocyanide  of  alumina;  in  fact,  it  is  always  bettei  to 
pass  goods  containing  much  acid  through  the  rapid  ager  previous  to  steaming, 
since  excess  of  acid  in  the  "steaming  chandler"  naturally  interferes  with  the 
decomposition  of  the  mordants,  and  in  many  cases  destroys  the  colours  besides, 
so  that  re  steaming  is  of  no  use. 

Aluminium  Citrate  [  Al. .((',.<  Ul-,).,|. — This  mordant  is  used  sparingly  for  the 
production  of  Alizarin  pinks  along  with  the  above  sulphocyanide  of  aluminium. 

It   is  prepared  by  dissolving  aluminium  hydrate  in  citric  acid,  and  is  usually  Kept 

on  the  acid  side,  as  a  little  free  acid  affects  the  brightness  of  the  pink 
beneficially. 

Al  1  U1NI1M    (  'ill;  UK    10°    Tw. 

500  grms.  15]  percent,  aluminium  hydrate  paste 
220       „       citric  acid. 
200       „       water. 
Stir  until  dissolved,  and  set  at  10'  Tw. 

If  too  acid,  add  a  little  Soda  ash,  -ay   25  to  .",11  grammes 
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Aluminium  Chlorate  [A1._.(C103),.].—  Aluminium  chlorate  finds  a  limited  use  in 
certain  discharge  styles.  It  is  a  powerful  oxidising  agent  and  must  be  used  with 
care,  otherwise  the  fibre  is  easily  tendered.     It  is  usually  made  by  the   double 

decomposition  of  aluminium  sulphate  and  barium  chlorate,  but  it   may  also  be 
prepared  by  replacing  the  latter  salt  with  potassium  chlorate. 

(1)  All-minium  Chlorate  40'  Tw. 

T    (  -10  kilos  aluminium  sulphate. 

I  30     .,      water. 
,j    I  60     ..       barium  chlorate. 
|   70      ..       water. 
Mix  I.  and  II.  together  hot.   stir    well,    allow    to   settle,   and    when   cool,    set 
at  40°  Tw. 

When  potassium  chlorate  is  used  the  following  amounts  are  taken  :  — 

_     Aluminium  Chlorate  40s  Tw. 

j    I    45  kilos,  aluminium  sulphate. 

I     30     ..      boiling  water. 
TI    |     49     ,.       potassium  chlorate. 
"  j   100      ,,       boiliiiLT  water. 
Mix  the  two  solutions  together  hot,  then  allow  to  stand  until   the  potaSE 
sulphate  crystallises  out. 

Chlorate  of  alumina  is  not  often  used  alone  at  full  strength,  on  account  of 
its  energetic  action  on  the  cloth.  As  a  rule,  it  is  mixed  with  the  milder  chlorate 
of  soda,  unless  the  colour  to  be  discharged  is  very  dark  and  the  pattern  printed 
very  lightly  engraved,  when  chlorate  of  alumina  and  red  prussiate  of  potash,  with 
a  little  citrate  of  ammonia  added,  may  be  employed  without  fear  of  damage  to 
the  fabric. 

Aluminate  of  Soda  [Na.Al.,0.,]- — This  mordant,  more  generally  known 
as  "alkaline  iel  mordant."  is  only  employed  in  the  printing  of  dyed  styles. 
It  is  thickened  with  maize  starch,  printed,  and  after  drying,  the  alumina  is 
fixed  either  by  exposing  the  pieces  to  air  from  which  they  absorb  carbonic  acid, 
or  by  passing  them  through  a  solution  of  ammonium  chloride,  or  a  solution 
of  a  phosphoric  acid  made  by  decomposing  commercial  "superphosphate  "  with 
sulphuric  acid. 

Aluminate  of  soda  is  most  readily  prepared  by  dissolving  dry  aluminium 
hydrate  in  caustic  soda.  It  may  also  be  prepared  directly  from  alum  by  adding 
strong  caustic  soda  until  the  precipitate  at  first  formed  just  re-dissolves.  If 
potash  is  substitute.!  For  soda  a  purer  mordant  is  obtained,  as  the  sulphate  of 
potash  formed  during  the  reaction  crystallises  out  on  standing.  In  the  last 
the  mordant  is,  of  course,  aluminate  of  potash. 

(1)  Aluminate  of  Soda. 

{44  kilos,  dry  aluminium  hydrate. 
225     ..      caustic  soda  sol.  52°  Tw. 
Heat  until    the   hydrate  is  dissolved  :   then  cool  and  set  at   36'   Tw.     The 

caustic   soda   is  better  added   in   two  separate  portions.      Heat    the    first   before 
putting  in  the  aluminium  hydrate  :   then  add  the  second  and  heat  the  whole. 

(2)  Aluminate  of  SonA  (from  alum). 

Precipitate  25  kilos,  of  alum  with 

107     „     caustic  soda  14   Tw, 
Wash  the  precipitate  well,  filter  it  to  a  stiff  paste,  and  then  dissolve  it  in — 

14  kilos,  caustic  soda  52°  Tw. 
Set  at  3G°  Tw. 
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An  exoees  ol  :ilk:ili  is  not  detrimental  to  the  mordanting  properties  of 
alominate  of  soda,  and  it  increases  the  Btabilitj  of  the  Bolntion. 

Tl real    drawback  t<>  the  use  of  aluminate   of  Boda   as  a  general  "red 

mordant"  is  that  its  nature  prevents  it  being  employed  in  combination  with 
aniline  blaok,  and  other  acid  colours  and  mordants  thai  are  usually  inoluded  in 
the  "  madder  Btyle," 

For  plain  red  and  pink  prints,  however,  il  is  perfeotly  adapted,  and  can  be 
used  with  conspicuous  advantage  in  the  printing   of   handkerchiefs  which  are 

required  to  be  as  good me  Bide  as  on  the  other.     In  fact,  for  :ill  red  and 

white  Btylea  it  is  a  most  useful  and  reliable  mordant  ;  it  can  be  dried  at  a  high 
temperature  on  Bteam-heated  cylinders  without  any  fear  of  the  final  colour  l>cin<_' 

weak,  .^  is  the  ease  with  the  acetates  of  al ina  under  similar  conditions  ;  and 

it  is  not  possible  for  it  to  contain  soluble  iron  salts,  bo  that  in  this  respect  it  is 
to  be  preferred  to  the  acid  mordants  whenever  circumstances  allow  of  its 
employment. 

Aluminium  chloride  lias  been  suggested  as  a  constituent  of  certain  oxidation 
colours,  and  a  chloride-acetate  of  alumina  has  been  proposed  as  a  Buitable  mordant 
r.n-  ^t. Mm  Alizarin  reds.  The  latter  may  have  yielded  satisfactory  results  in  the 
estimation  of  its  inventor,  but  it  certainly  cannot  compare  with  the  other,  ami 
Letter  known,  mordants  for  Ali/arin.  and  ought  not  to  be  regarded  as  even  a 
moderate  aubst itute  for  them. 


(2)  Iron  Mordants. 

In  common  with  the  aluminium  mordants,  the  iron  mordants  have  been  in 
constant  use  from  time  immemorial ;  thej  are  gtill  amongst  the  most  important 
substances  employed  by  the  dyer  and  calico  printer,  and  are  applicable  to  all 
textile  fibres. 

Iron  salts  exist  in  two  states  of  oxidation — the  ferrous  and  the  ferric    the 

OOrresp ling  salts  of  which  are  both  used  as  mordants.      The    ferrous   sails  pass 

into  Ferric  salts  by  simple  exposure  to  air,  and  are  easily  converted  by  oxidising 
agents,  Buch  as  nitric  acid,  potassium  chlorate,  etc,  As  a  rule,  the  tenons  salts 
are  the  most  generally  used  by  the  calico  printer,  since  it  has  been  found  bj 

experie that  the  best  result-  are  obtained,  in  most  cases,  when  the  mordant 

exists  on  the  fibre  in  a  state  intermediate  between  ferrous  oxide  |  I'd  n  and  ferric 
oxide  (Fe2Oj)  that  is,  as  ferroso-ferric  oxide  (Fej04)  or  its  hydrate  |  !•>  (<  Ml  >,] 
—  and  this  state  can  be  best  attained  by  regulating  the  air-oxidation  of  ferrous 

s.dts.  The  ferric  compounds  find  occasional  application  for  the  production  of 
"steam"    Log* 1    blacks   on   delaines   and    half  wool    goods,   but    even    lure    the 

ferrous  com] nds  are  quite  as  often   used,  and  give   on    the   whole   a    more 

pleasing  shade  of  black.  Ferric  salts  are  also  used  for  dyeing  plain  shade,  of 
Iron  hull':  hut  when  the  same  shade  is  produced  by  printing,  the  ferrous  salts 
are  again  the  most  generally  preferred  on  practical  grounds. 

The  following  are  the  most  important  compounds  of  iron  employed  in  calico 
printing : — 

(1)  Ferrous  Sulphate  [FeSO,,.7HjO].— This  salt,  known  as  "copperas"  and 

11    vitriol."   forms   the   basis  for  the   manufacture    of    most    iron    mordants, 

except  the  "pyroliguite"  or  "black  liquor."     It  is  manufactured  on  thi 

s.-ah'  by  dissolving  scrap  iron  in  dilute  sulphuric  acid  ;  or  by  tic-  gentle  oxidation 

of  iron  pyrites.       By  whichever  process  it   is  made  it  comes  into  the  market  in  the 

form  of  light-green  crystals,  generally  coated  with  an  insoluble  basic  ferric 
sulphate,  due  to  surface  oxidation,  if  the  crystals  have  been  exposed  to  air  for 
any  length  of  time.  A  ^'ood  quality  of  ferrous  sulphate  ought  to  he  bright 
green,  and  free  from  contamination  with  copper  or  alumina. 
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A2>plicntion  to  Cotton. — Copperas  is  rarely  used  as  such  for  mordanting 
cotton  in  any  way.  It  may  be  employed  for  the  Iron  buffs  already  mentioned, 
and  is  sometimes  used  for  darkening  basic  colours  dyed  on  a  tannin  mordant; 
but  in  general  it  oxidises  too  rapidly  in  solution  to  be  of  much  value,  except  in 
cases  where  no  better  compound  is  available  at  the  moment.  It  plays  an 
important  part  as  a  reducing  agent  in  Indigo  dyeing,  but  otherwise  its  value  in 
printing  depends  on  its  usefulness  as  the  raw  material  for  the  preparation  of 
other  salts. 

(2)  Ferrous  Acetate  [Fe(0.,H3< ).,).,]. — For  the  printing  of  "Iron  buff's"  or 
"Chamois"  this  salt  is  invariably  prepared  by  the  double  decomposition  of 
ferrous  sulphate  and  either  acetate  of  lead  or  acetate  of  lime.  The  reaction  is  as 
follows :  — 

FeS04  +  Pb(C,H:!0,),=  Fe(C2Hb02)2  +  PbS04, 

but,  as  in  most  mordants,  molecular  proportions  are  not  strictly  observed  in 
practice,  experience  having  shown  that  an  excess  of  ferrous  sulphate  gives  the 
best  results.  Prepared  in  this  way  ferrous  acetate  is  really  a  mixture  of  the 
acetate  and  the  sulphate,  and  is  known  as  "  buff  mordant." 

Ferrous  Acetate  (Buff  Mordant)  IS"  T\v. 
68  kilos,  of  ferrous  sulphate. 
196     ,,       „   water. 
Dissolve  and  add 

36     ,,       ,,  acetate  of  lead. 
Stir  until  all  the  lead  acetate  is  dissolved,  then  settle,  decant  the  clear  liquor, 
and  set  at  18°  Tw.  by  the  addition  of  water. 

The  above  mordant,  reduced  in  strength  according  to  the  shade  desired,  is 
thickened  with  starch  or  dextrin,  printed  and  passed  through  the  rapid  steam 
ager.  The  goods  are  then  "  raised "  through  tepid  caustic  soda  or  sodium 
carbonate,  and  then  allowed  to  lie  in  the  wet  state  until  the  more  or  less  olive- 
eoloured  precipitate  of  mixed  ferrous  and  ferric  oxides  is  wholly  converted  into 
the  latter,  which  is  the  actual  "Iron  buff"  colour. 

By  far  the  most  important  iron  mordant,  however,  is  the  well-known  "  iron 
liquor,"  "black  liquor,"  or  pyrolignite  of  iron.  This  salt  is  prepared  in  immense 
quantities  for  calico  printers  by  dissolving  iron  turnings  and  filings  in  pyro- 
ligneous  acid  (crude  acetic  acid).  It  is  a  dark  olive  solution,  standing  at  24°  Tw. 
In  addition  to  ferrous  acetate,  it  contains  a  notable  quantity  of  organic  matter 
(•(insisting  of  tar  and  an  iron  salt  of  pyrocatechin,  both  of  which  retard  its 
oxidation,  and  prevent  its  complete  conversion  into  ferric  oxide  during  the 
"  ageing  "  process. 

It  is  applied  by  printing  in  precisely  the  same-way  as  the  "red  liquors,"  and 
goes  through  an  identical  series  of  operations  for  its  fixation,  viz.  "ageing"  and 
"dunging." 

The  "  ageing  "  of  "  black  liquor  "  printed  for  dyeing  up  in  Alizarin  requires 
to  be  conducted  very  carefully  and  not  too  rapidly,  otherwise  poor  and  uneven 
colours  are  the  result.  To  avoid  this,  the  goods  are  usually  hung  in  an  "ageing" 
room  (where  this  exists),  in  preference  to  being  passed  through  "Thorn's  Ageing 
( Ihamber " ;  the  oxidation  proceeds  more  slowly  and  regularly,  and  can  be 
stopped  at  the  right  point.  The  "ageing  chamber"  can,  however,  be  used  if  the 
temperature  is  adjusted  to  the  required  degree  ;  in  fact  most  goods  are  so  treated 
nowadays,  and  with  proper  precautions  the  results  leave  nothing  to  be  desired. 
Very  weak  iron  mordants  yield,  however,  very  much  better  shades  of  purple  with 
Alizarin  if  they  are  allowed  to  "  age "  slowly  in  a  "  hanging "  room  at  a 
moderate  temperature  (70°  dry -bulb,  66°  wet-bulb  thermometers).     As  already 
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noted,  the  state  of  oxidation  that  is  necessary  is  between  ferrous  and  ferric 
oxide,  consequently  it  is  inadvisable  to  oxidise  the  goods  rapidly  by  the 
ordinary  methods  of  steaming,  or  of  subjecting  them  to  the  action  of  oxidising 
agents  like  bichromate  of  soda,  etc.  In  order  further  to  retard  the  oxida 
t  ii  >u  during  "ageing,"  il  is  a  common  practice  to  add  a  mild  reducing  agent  in 

t  ho  form  of  sodium  arsciiite,  which  is  dissolved  either  in  water  alone  or  in  the 
"iron  liquor"  before  it  is  thickened.  Arsenious  acid  dissolved  in  glycerin, 
common  salt,  or  ammonium  chloride  is  also  used  for  the  same  object,  and  is 
then  known  as  "  fixing-liquor."  These  additions  are  chiefly  made  to  weak  solu- 
tions of  "black  liquor,"  such  as  are  employed  for  the  "dyed  lilac  or  purple" 
style. 

The  effect  of  "ageing"  is  to  drive  off  the  greater  part  of  the  acetic  acid,  and 
at  the  same  time  to  bring  about  the  required  degree  of  oxidation  in  the  basic 
compound  left  on  the  fibre.  Only  practical  experience  can  teach  the  printer 
or  dyer  to  recognise  the  point  at  which  the  oxidation  has  proceeded  suffi- 
ciently far. 

After  "ageing,"  the  printed  goods  are  "dunged"  in  the  usual  manner,  after 
which  they  are  dyed  in  Alizarin,  Logwood,  or  any  other  colour  that  forms  a 
lake  with  iron. 

The  most  common  use  of  pyroUgnite  of  iron  is  for  the  production  of  black 
and  white,  or  purple  and  white  goods.  At  a  strength  represented  by  8°  Tw.  it 
will  yield  a  full  deep  black  with  cither  Logwood  or  Ali/ariu,  ami  at  strengths 
varying  from  4°  Tw.  down  to  ,'- '  Tw.  it  gives  a  graduated  range  of  purples, 
beginning  with  almost  a  Mack  and  going  downwards  to  the  most  delicate  tint  of 
lilac.  Simple  black  and  white  effects  are  mostly  dyed  with  Logwood;  black, 
purple  and  white  combinations  with  Alizarin,  since  Logwood  not  only  gives  dirty 
greys  on  weak  iron  mordants,  but  is  also  a  very  fugitive  colour  to  use  for  any- 
thing but  dark  shades  of  any  description. 

Pyrolignite  of  iron  is  not  used  for  Iron  buffs  on  account  of  the  solid  matter 
it  contains — matter  which  frequently  sticks  on  the  eloth  as  black  "specks." 
Well  tiltered,  it  is  used  as  a  mordant  in  "steam"  Alizarin  purples,  but  these 
have  lost  a  good  deal  of  their  former  importance  since  the  introduction  of  the 
mordant  colours  fixed  with  chromium  salts.  Occasionally  it  is  employed  as  a 
fixing  agent  for  tannic  acid  (with  which  it  gives  a  blackish  grey  tannate  of 
iron)  in  eases  where  a  dark,  dull  shade  is  to  be  dyed  with  basic  Aniline  colours. 
For  this  purpose,  however,  the  so  called  "nitrates  of  iron"  are  generally 
preferred. 

Ferrous  Nitrate  [Fe(.\"03).,]. 

Ferrous  Chloride  (lYi 

Ferrous  Thiosulphate  (l\:.s  f  I  |. 

These  Baits  have  not,  so  fir,  come  into  use  as  mordants  proper.  The  first 
has  been  recommended  as  a  "  lint)'  mordant,"  and  the  last  is  said  to  yield  good 
results  when  dried  on  the  fibre  :  it  decomposes,  and  on  exposure  to  the  air  finally 
deposits  a  basic  ferric  sulphate  on  the  doth. 

Ferrous  nitrate  made  as  follows  is  said  to  oxidise  very  slowly  and  to  verve  as 
an  efficient  mordant  for  Logwood  blacks  and  Iron  hull's. 

Ferrous  Nitrate — 

r   (  1750  gnus,  ferrous  sulpb 

|  2000      „       water. 
,T   J  2080      „      lead  nitrate. 
I  3000      „       water. 
Mix  the  two  solutions  together  ;  settle,  and  set  the  clear  liquor  at  50    Tw. 

13 
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Trials  made  with  the  above  against  the  ferrous  acetate  given  previously  did 
not  compare  favourably  with  the  latter. 

Potassium  Ferrocyanide  [K4Fe(CN)„  +  .3H..O]. —  Yellow  Prussiate  of  Potash. 
— This  salt  occurs  as  light  yellow  crystals  ;  it  is  used  occasionally  as  a  mordant 
for  "steam  Alizarin  purples,"  and  as  an  oxygen  carrier  in  Aniline  blacks  and 
certain  oxidation  discharges.  Goods  printed  in  Iron  buff,  when  passed  through 
an  acidulated  solution  of  potassium  ferrocyanide,  are  dyed  Prussian  blue.  For 
this  purpose  it  was  formerly  used  in  large  quantities,  but  Prussian  blues  are 
rarely  dyed  on  cotton  at  the  present  time. 

The  sodium  salt  of  ferrocyanic  acid  is  rather  cheaper  and  more  soluble 
than  the  potassium  salt,  but  it  has  the  disadvantage  of  not  forming  so  stable 
a  mixture  with  Aniline  when  used  as  a  constituent  of  "  Prussiate  Aniline 
black." 

Potassium  Ferricyanide  [KsFe(CN)0]. — Red  Prussiate  of  Potash. — Potas- 
sium ferricyanide,  like  the  preceding  salt,  is  used  as  an  oxygen  carrier  in 
both  Aniline  blacks  and  oxidation  discharges.  Printed  on  light,  indigo-dyed 
cloth,  it  discharges  the  blue  when  passed  through  a  hot  solution  of  caustic 
soda. 

Alkaline  Iron  Mordant. — Unlike  aluminium  hydrate,  ferric  hydrate  is 
not  soluble  in  excess  of  caustic  soda  or  potash,  but  its  precipitation  may  be 
prevented  by  the  addition  of  suitable  organic  substances,  and  thus  it  can  be 
obtained  in  alkaline  solution.  Of  these  substances,  glucose,  glycerin,  and  citric 
or  tartaric  acids  are  available  ;  glycerin  is  perhaps  the  most  effective  from  the 
point  of  view  of  the  ultimate  results. 

Alkaline  Iron  Mordant. 

|    3  kilos,  of  ferric  sulphate  sol.  91°  T\v.  (  =  40  per  cent.  Fe2(S04)3). 
I       f      >>        glycerin. 
14         ,,        caustic  soda  70°  Tw. 

Cloth  is  padded  and  dried  in  the  above  and  then  exposed  to  the  air,  or  simply 
padded  and  allowed  to  remain  rolled  up  for  some  time,  when  the  mordant  de- 
composes depositing  ferric  oxide  on  the  fibre  ;  or  after  standing  in  batch  for  a 
short  time  the  cloth  may  be  passed  through  a  solution  of  ammonium  chloride 
10°  Tw.  and  fixed  like  the  alkaline  alumina  mordant. 

A  somewhat  different  compound  is  obtained  by  using  ferrous  sulphate  in 
place  of  the  ferric  salt ;  in  other  respects  its  action  is  similar. 

Another  alkaline  iron  mordant  is  prepared  by  dissolving  the  pyrophosphate 
of  iron  in  ammonia.  The  ammonia  is  volatilised  on  drying,  leaving  the  insoluble 
phosphate  of  iron  on  the  fibre. 

None  of  these  alkaline  mordants  are  used  in  practice,  though  they  are  said 
to  give  satisfactory  colours  when  dyed  up  in  Alizarin. 

Ferric  Sulphates. — Ferric  salts  are  in  general  of  little  interest  to  the 
present-day  calico  printer.  They  are  rarely  used  for  "  steam  colours,"  and  only 
very  occasionally  for  the  fixation  of  tannic  acid.  By  dyers,  on  the  other  hand, 
they  are  employed  largely  for  black  dyeing  with  Logwood — a  branch  of  the 
industry  outside  the  scope  of  this  volume. 

Under  the  general  name  of  "  nitrate  of  iron,"  ferric  sulphate  is  prepared  by 
the  oxidation  of  the  ferrous  salt  in  presence  of  free  sulphuric  acid, 

12FeS04  +  3H2S04  +  4HN03  =  3Fe4(S04)6(OH),  +  4NO  +  2H20 

and 

6FeS04  +  3H2S04  +  2HNOs  =  3Fe2(S04)3  +  2NO  +  4H20. 

Basic  salts  may  be  obtained  by  adding  alkaline  carbonates  to  the  normal 
salt,  but  they  dissociate  on  standing. 
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Pbrrio  SULPHATH,  90°  Tw. 

Mi\  together  carefully  : — 

I    (  16  kilns,  nitric  acid  lifi   Tw. 
1   ]  20    „      water. 
(         7      ,,       sulphuric  :umiI   168*  Tw. 
Thou  add  gradually 

10  kilos,  ferrous  sulphate  in  powder. 
Heat  tn  not  above  60*  •'.,  and  when  the  evolution  of   NO   is   finished  add  a 
further 

3  kilos,  nitric  acid  G6°  Tw. 

The   above  solution  contains  a  little  free  nitric  acid  and  sometimes  about 

•J  per  cent  of  nitrous  acid     If  it  be  required  neutral,  add  ferric  oxide,  not 

metallic   iron,   which    would   form  a  certain    proportion    of    ferrous    salt    in  all 

ility.      \'  90°  Tw.  this  "  ferric  sulphate  "  contains  4<i  per  cent.  Fe2(S<  >4).. 

Numerous  other  methods  of  manufacturing  "nitrate  of  iron"  arc  employed, 
luit  as  none  of  the  products  are  of  present  interest  to  calico  printers  it  is 
needless  to  mention  I  hem. 

The  same  remark  applies  to  all  the  other  ferric  salts: — chloride,  nitrate- 
acetate,  nitrate  sulphate,  acetate,  sulphate-acetate,  and  a  host  of  others  sold 
under  various  trade  names. 

(3)  Chromium  Mordants. 

The  employment  of  chromium  salts  as  mordants  for  cotton  may  be  dated 
at  the  earliest  from  the  introduction  of  Alizarin.  One  of  these  salts  was 
certainly  used  as  a  mordant  before  this  time,  but  it  was  considered  rather  as 
an  mriitining  agent  than  as  a  mordant,  or  as,  in  a  sense,  a  colouring  principle. 
Biohromate  of  potash,  the  salt  in  question,  was  employed  for  "developing1 
Catechu  brown,  for  "raising"  Chrome  yellows,  .and  for  the  mordanting  of  wool, 
but  no  other  salt  of  chromium  appears  to  have  been  used  as  a  regular  mordant 
until  comparatively  recent  times.  For  one  thing,  no  other  salt  was  applicable 
to  wool;  and  for  another,  the  iron,  aluminium,  and  tin  mordants  satisfied  the 
needs  of  dyers  and  printers  of  the  pre-Alizarin  days. 

At  the  present  time  chromium  mordants  arc  as  important  as  the  older 
aluminium  and  iron  mordants — in  fact,  they  are  indispensable  in  many 
styles,  since  they  form  the  fastest  and  most  beautiful  hikes  with  a  greal 
number  of  artificial   dyestutt's. 

The  compounds  of  chromium  exist  in  two  states  of  oxidation :  (1)  chromic 
oxide    (Cr.O,)    and    its    salts;    and    (2)     chromium     trioxidc     (Cr03)     and     the 
corresponding   salts.      In  the  first  the  chromium  plays  the  part  of  the  base, 
while  in    the  second  it   forms  the  acid    element    of    the    salt.      In   both    1 
however,    the    mordanting    depends    upon    the    deposition    of    chromic    oxide 
((  rii)   or  its    hydrate   [C'r„(OHi;)]    on    the    fibre,   and    therefore    thi 
corresponding    to     Cr03 — e.g.    the     chromates    and     bichromates     mu 
reduced  tn  the  lower  state  of  oxidation  (or  the  basic  state)  before  they  can  In- 
utilised    as    mordants.      This    reduction    is    effected    either    before    they   are 
.applied  to  the  fibre,  or  on  the  fibre  itself,  according  to  circumstances. 

The  most  important  salts  of  chromium  used  by  the  calico  printer  are  the 
following:  -chromium  acetate,  nitrate-acetate,  sulphate-acetate,  Bulphocj 
bisulphite,    chlorate,    chrome  alum,    the    chromates    and    bichromates    of   soda 
and   potash,   and   the  alkaline  chrome  mordants.      A  brief  description  of   the 
practical  application  of  each  of  these  « ill  be  given,  beginning  with  the  bichromates 

and  chrome  alum,  both  of  which  serve  as  the  bases  of   most  of   the   other  chrome 
mordants. 
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Bichromate  of  Potash  [K2Cr„07]. — This  salt  comes  into  the  market  in 
the  form  of  large  triclinic  orange-red  crystals,  containing  no  combined  water. 
Its  powerful  oxidising  property  is  utilised  in  the  development  of  Catechu 
browns,  Aniline  blacks,  Manganese  bistres,  and  in  the  discharging  of  Indigo  ; 
and  its  power  of  precipitating  lead  salts  is  used  in  the  production  of  the 
brilliantly  coloured  Chrome  yellows  and  oranges.  When  treated  in  presence  of 
sulphuric  acid  with  reducing  agents,  e.g.  sugar,  starch,  oxalic  acid,  sulphurous 
acid,  glucose,  alcohol,  or  glycerin,  it  is  converted  into  a  mixture  of  chromium 
sulphate  and  potassium  sulphate  (chrome  alum),  from  which  chromic  hydrate 
can  be  precipitated  by  any  alkali.  On  this  account  it  is  largely  employed  us 
the  raw  material  for  the  preparation  of  other  salts,  either  by  double  decom- 
position or  by  the  solution  of  the  hydrate  in  suitable  acids. 

The  only  application  of  bichromate  of  potash,  as  such,  to  the  fibre  for  the 
object  of  mordanting,  is  by  printing  it  along  with  magnesium  acetate  and 
sodium  hyposulphite  (thiosulphate).  In  the  cold  and  away  from  strong  light 
these  salts  have  no  action  upon  each  other,  but  when  printed  on  calico  and 
then  subjected  to  the  action  of  steam  the  hyposulphite,  in  presence  of 
magnesium  acetate,  decomposes  and  reduces  the  bichromate  to  chromic 
sulphate,  which  reacts  in  turn  with  the  magnesium  oxide  (left  by  the  volatilisa- 
tion of  the  acetic  acid),  with  the  result  that  chromic  oxide  is  fixed  upon  the 
cloth.     The  following  is  one  of  several  formuke  used  in  practice : — 

Steam  Chrome  Mordant. 

(  16  kilos,  bichromate  of  potash. 
■'.  20     ,,      boiling  water. 
(l5     ,,      ammonia  20  per  cent. 

60     ,,      thick  starch  paste  or  dextrin. 

16     ,,      thiosulphate  of  soda  (finely  ground). 

15     ,,      acetate  of  magnesium  14°  Tw. 

Print,  dry,  and  steam  for  an  hour.  Then  fix  in  a  boiling  10  per  cent,  solu- 
tion of  sodium  carbonate,  wash,  and  dye  in  any  suitable  dyestuft'.  The  final 
treatment  in  Na.,COs  (sodium  carbonate)  is  to  ensure  that  the  chromium 
oxide  is  fully  fixed  upon  the  fibre.  If  the  cloth  is  to  be  mordanted  throughout, 
it  is  passed  in  the  open  width  through  a  padding  mangle  containing  the  above 
proportions  of  the  various  salts,  but  with  the  thickening  replaced  by  water.  The 
concentration  of  the  bath  may  be  varied  as  required. 

In  the  discharging  of  Indigo  a  thickened  solution  of  bichromate  of  potash 
(or  chromate)  is  printed  on  the  blue-dyed  calico.  After  drying,  and  allowing 
to  cool  a  little,  the  goods  are  passed  through  a  tepid  solution  of  sulphuric  and 
oxalic  acids  (cutting  liquor).  Immediately  they  enter  this  "cutting  liquor" 
the  sulphuric  acid  liberates  free  chromic  acid,  "and  this  at  once  oxidises  and 
destroys  the  Indigo  on  the  printed  parts,  thus  producing  a  white  pattern  on 
a  blue  ground. 

Potassium  Clu'omate  (K„Cr04)  is  a  bright,  lemon-yellow  salt  which  crystal- 
lises in  rhomboidal  prisms.  It  is  easily  prepared  by  neutralising  the  bichromate 
with  caustic  potash,  or  potassium  carbonate;  the  solution  is  concentrated  to 
the  crystallising  point,  or  it  may,  if  desired,  be  evaporated  to  dryness  on  a 
water  bath,  in  which  state  it  is  usually  employed  for  the  making  of  coloured 
"  Indigo  discharges." 

K2Cr207  +  2KOH  =  2K„Cr04  +  H20. 

The  chromate  of  potash  is  prefei-red  to  the  bichromate  for  mixing  with 
albumen  discharge  colours  for  Indigo,  because  it  contains  no  free  acid.  When 
the  bichromate  is  used  for  this  purpose,  it  is  always  neutralised  by  the  addition 
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of  ammonia  01  Bodium  oarbonate  added   to  the  printing  paste,  otherwise  tlic 
albumen  would  be  ooagulated  a(  onoe, 

K  Gr,0,  I  L'lMl^tMl     KjCr04  1  (MI.U'.o,  +  ll.,<>. 

The  ammonium  ohromate  aote  io  just  the  same  way  as  the  potassium  salt 
when  treated  with  sulphuric  acid,  namely,  chromic  acid  is  liberated  and  oxidises 
the  tndigo  wherever  it  is  printed. 

The  ohromates  of  lead  and  barium  are  insoluble  sails.  They  arc  prepared 
by  the  double  decomposition  of  the  Boluble  salts  of  either  metal,  and  of  the 
ohromate  or  bichromate  of  potasaium.  The  lead  salt  Is  the  well  known  Chromt 
.  and  can  be  produced  on  the  fibre  by  printing  a  thickened  solution  of 
lead  acetate,  and  then  running  the  goods  through  a  Bolution  of  bichromate  of 
potash. 

Sodium  bichromate  (Na,Crs07.2HjO)  and  Bodium  chromate  (Na»Cr04.  L0H2O) 
behave  in  all  respects  like  the  corresponding  potassium  salts.  They  are,  how- 
ever, more  soluble,  and  arc  therefore  to  be  preferred  in  all  rases  where  con 
oentrated  solutions  arc  to  be  printed.  The  bichromate  of  Boda  is  rather 
hygroscopic,  ami  requires  to  In-  kept  in  a  dry  place  or  in  a  closed-tip  cask  ;  it, 
is  cheaper  than  bichromate  of  potash,  and  is  capable  of  replacing  it  in  all  its 
applications,  except  in  those  where  it  is  desirable  that  the  sulphate  produced 
iu  the  manufacture  of  some  chromium  mordants  should  crystallise  out. 
Potassium   sulphate  is  much   less  soluble   than  sodium  sulphate. 

Chronie  Alum  [K8S04.Cr?(S04)8.24H20]. — An  impure  chrome  alum,  con- 
taining calcium  sulphate  and  organic  matter,  is  a  by-product  in  the  manu- 
facture of  Alizarin.  It  may  be  purified  by  recrystallisation,  and  in  this  slate 
it  comes  into  the  market  as  dark  purple  crystals  isomorphous  with  potash  alum. 
Although  it  contains  no  alumina  its  physical  and  chemical  constitution  is  almost 
identical  with  that  of  the  alums;  hence  its  name  fhrome  alum.  A  solution  of 
chrome  alum  is  frequently  made  in  printworks  by  reducing  bichromate  of  potash 
in  presence  of  sulphuric  acid.  The  following  proportions  may  be  used  for  this 
purpose: — 

Chromb  Alum  Solution. 

20  kilos,  bichromate  of  potash. 

•"•11     ..     water. 

I'll- 1    ..      sulphuric  acid   168    Tw. 
Heat,  and  add   gradually 

'J  kilos,  brown  BUgar. 
Boil    until    the   solution    is   of  a   bluish  green  colour;     if   it    is   of    an  olive   or 
yellowish-green  colour   it   contains   unreduced    bichromate.       Other  substai 

i.'h.  'lacose,  glycerin,  or  tic  sulphites,  may  be  used  in  place  of  sugar, 
with  the  same  result.  The  preparation  of  chromium  salts  in  this  way  is 
utilised  in  the  manufacture  of  several  mordants,  the  sulphuric  acid  being 
replaced  by  other  acids. 

Chrome  alum  dissolves  in  water  to  a  violet  solution,  but  if  this  solution  be 
heated  to  80'  C.  it  turns  green,  and  is  said  to  contain  a  mixture  of  normal  and 
ba-ic  salt.  Practically  speaking,  it  is  immaterial  which  of  these  two  solutions 
is  used  for  the  making  of  chrome  mordants  by  double  decomposition.  They 
certainly  act  differently  towards  certain  reagents— ammonia  precipitates  chromic 
hydrate  from  both  solutions,  but  while  that  from  the  green  solution  is  insoluble 

in    excess   "f  ammonia,  the    reverse    is    the   case  with    that    from    the   violet      and 

they  yield  corresponding  acetates  which  form  basic  salt*  '  degreesof 

stability:  but  as  none  of  these  basic  salts  are  used  in  calico  printing,  and  as 

the  normal  salts  employed  are   all   sufficiently  stable,  it  is  unn SBary  to  draw  a 

distinction  between  them  here. 
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Basic  chromium  sulphates  are  prepared  by  adding  calculated  amounts  of 
chromium  hydroxide  or  of  alkaline  carbonates  to  the  normal  salt.  They,  of 
course,  contain  sodium  or  potassium  sulphates,  but  these  do  not  appear  to  affect 
their  dissociation  point  on  heating.  The  basic  sulphates  deposit  a  larger 
quantity  of  chromic  oxide  on  the  fibre  as  their  basicity  increases. 

Pure  chromium  sulphate  may  be  obtained  by  dissolving  the  hydrate  in 
sulphuric  acid.  It  has  no  advantages  over  commercial  chrome  alum  for  the 
preparation  of  mordants,  and  is  of  no  practical  interest,  as  it  is  not  an  article  of 
commerce,  and  requires  to  be  prepared  specially  if  wanted  in  any  quantity  for  a 
particular  purpose. 

Chromium  Acetate  [Crg(C2H802)6].— This  salt  is  the  most  important  of 
the  chromium  mordants.  Its  stability  is  such  that  it  can  be  boiled  and  diluted 
to  any  extent  without  dissociating,  and  yet  it  combines  easily  with  various 
colouring  matters  to  form  "  lakes  "  remarkable  for  their  beauty  and  fastness. 

Acetate  of  chrome  is  prepared  on  the  large  scale  in  three  different  ways — 
e.g.  (1)  by  dissolving  chromium  hydrate  in  acetic  acid;  (2)  by  the  double  decom- 
position of  chrome  alum  and  lead  acetate ;  and  (3)  by  reducing  bichromate  of 
potash  or  soda  in  the  presence  of  acetic  acid.  The  following  formulae  illustrate 
the  practical  application  of  these  three  methods.  In  each  case  the  solution 
contains  a  little  free  acid,  which  is  found  beneficial  in  most  instances. 

Acetates  of  Chrome. 

j    (  1200  grms.  of  chromium  hydrate  20  per  cent,  paste. 
"  I  1500        „        acetic  acid  9°  Tw. 
Heat  till  dissolved,  cool,  and  set  at  25°  Tw. 


tt        f  1200  grms.  chrome  alum. 
■  a\  2500      „      water. 


,  (  1350      ,,      lead  acetate. 
(  1000      ,,      water  (or  acetic  acid  at  2"  Tw.). 
Mix  a  and  b  together,  settle,  decant  the  clear  liquor,  and  set  at  16°-20°  Be. 
(25°-32°  Tw.).     This  solution  contains  potassium  sulphate  ;    if  1800  grms.  of 
lead  acetate  were  used  it  would  contain  potassium  acetate,  which  promotes  the 
solution  of  lead  sulphate — a  circumstance  to  be  avoided. 

j  12  kilos,  of  potassium  bichromate. 
III.  J  15      „  water. 

(  30      ,,  acetic  acid  9°  Tw. 

Heat  to  180°  F.  and  then  add  gradually  7  kilos,  glucose. 

When  the  reaction  has  finished,  heat  the  whole  until  it  becomes  green 
Then  set  at  25°-32°  Tw. 

Basic  acetates  are  prepared  cither  by  the  double  decomposition  of  basic 
chromium  sulphate  and  lead  acetate  or  by  adding  alkaline  carbonates  to  the 
normal  acetate.  They  are  very  rarely  used,  and  then  only  in  cases  where  the 
colour  is  dissolved  in  weak  alkalies.  What  is  known  as  "  neutral  acetate "  is 
much  more  commonly  employed. 

Neutral  Acetate  op  Ciirome. 

I  1200  grms.  chromium  hydrate  20  per  cent,  paste. 

1300  "   „      acetic  acid  9°  Tw. 
(    200      „      glycerin. 
Heat  till  dissolved,  and  add  about  80  grms.   of   10  per  cent,  solution  soda  ash 
(or  until  the  acetate  ceases  to  show  an  acid  reaction). 

It  is  possible  that  basic  acetates  might  be  used  with  advantage  in  many 
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styles  of  work,  bul  they  have  never  1 d  .-i [ ■  j >l i t •<  1  to  any  extent  on  the  large 

scale.     An  acetate  made  according  to  the  following  equation  is  very  Btable  : — 

( 'rjsi ),),,(« Ml ),  +  2Fb(<  \H,< ►,), - Cr4(OH)2((  ',!l.,<>,,)4  +  2PbS04. 

It  will  stand  a  fair  amount  of  heating,  and  doea  not  begin  to  dissociate  until 
it  is  diluted  with  seventy-five  times  its  own  volume  of  water  or  starch  paste,  and 
then  only  mi  beating.  When  printed  and  sharply  dried  it  yields  something 
mere  than  I'.")  per  eent.  of  its  available  chromic  oxide  to  the  fihrc,  and  when 
Btoamed  and  fixed  in  boiling  sodium  carbonate  it  gives  up  almosl  the  whole. 
Ilenee  it  ought  to  he  a  useful  mordant  for  the  production  of  two-colour  effects 
on  chrome  mordanted  cloth  which  is  afterwards  dyed. 

Nitrate  -  Acetate  of  Chrome  [Cr2(NOg)2(C2Hs02)4].— The  nitrate-acetates 
of  chromium  are  only  used  in  calico  printing  for  such  colours  as  are  improved 
by  a  slight  oxidation — e.</.  Logwood  black,  Quercitron  bark,  Persian  berry 
yellows  in  Btrong  shades,  and  Peachwood. 

They  are  most  easily  prepared  by  double  decomposition  thus  : — 

K2Cr.,(S04)4  +  Pb(NO,)a  +  2Pb(CjH802)s  =  Cr2(N03)2.(C2H302)4  +  3PbS04  +  K.,S04 

NiTRATE-ArETATK    OF    CHROMB. 

I  1000  grins,  chrome  alum. 
"  j  2000  '    „      water. 

300      ,,      lead  nitrate. 
b  i    770      ,,      lead  acetate. 
I  1500      „       water. 
Mix  ■(  and  h  together,  settle,  and  set  the  clear  liquor  at  35°  Tw. 

A  basic  nitrate  acetate  of  chronic  is  the  compound  most  generally  used  when- 
ever a  nitrate-acetate  is  required.  It  may  be  prepared  by  adding  sodium 
carbonate  to  the  foregoing  normal  salt,  but  the  most  convenient  method  to  adopt 

is  to  make  it  from  bichromate  by  reduction  with  glucose. 

2K„Cr.,0-  +  (III Xi ). ,  +  K  !  H40-  +  6H„  =  2Cr„(N03)(C,H30.,),(OH)3  +  4 K  X<  >.. 

+  8H20. 
Basic  Nitrate  ArKTATE  of  Chrome. 

j  3000  grms.  potassium  bichromate. 

:;<>00      „      boiling  water. 
|  3600      „      nitric  acid  64°  Tw. 
Add   carefully,    stirring   all    the    time,    900   grms.    glucose    33    per   cent,    (or 
glycerin),  and  then  5000  grms.  acetic  acid  9°  Tw. 

Allow  the  solution  to  stand  until  the  potassium  nitrate  has  crystallised  out; 
then  reduce  to  40°  Tw.  with  acetic  acid  at  4°  Tw. 

The  glucose  in  the  above  formula  may  be  replaced  by  900  grammes  of 
glycerin,  which  must  be  added  with  the  greatest  care,  and  in  small  quantities  at 
a  time. 

Chromium  Sulphate  Acetates  [Cr^SO^CgHjO^J. — These  salt>  are  made 
by  incompletely  precipitating  the  sulphuric  acid  in  chrome  alum  or  chromium 
sulphate. 

K .,(  r.,(S04)4  +  2Pb(C2H30,),  =  Cr2(S04)(CaH3< > ,,)4  +  K  .SO,  +  2PbS04. 

They  may  also  be  prepared  by  a  method  analogous  to  that  employed  in  the 
manufacture' of  the  nitrate-acetates  of  chrome,  viz.  by  the  reduction  of  the 
bichromates  of  potash  or  soda  in  presence  of  the  necessary  acids. 
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I.  Sulphate-Acetate  of  Chrome  40°  T\v. 

f  3000  grms.  chrome  alum. 
\  6000      „      water  (boiling). 
(  2250      ,,      acetate  of  lead. 
|  1200      „      boiling  water. 
Add  the  two  hot  solutions  together;  allow  to  settle  and  cool,  and  set  at  40°  Tw. 

II.  Sulphate-Acetate  of  Chrome  40°  Tw. 

18,000  grms.  bichromate  of  potash. 
15,000      ,,      sulphuric  acid  168°  Tw. 
60,000      „      hot  water. 
9,000      „      acetic  acid  9°  Tw. 
Add  gradually 

9,000      ,,      brown  sugar  and  then 
9,000      „      acetic  acid  9°  Tw. 
Heat  until  the  solution  turns  green.     If  it  persistently  retains  an  olive  colour, 
the  bichromate  is  incompletely  reduced,  and  more  sugar,  or  whatever  reducing 
agent  has  been  used,  must  be  added. 

Although  the  sulphate-acetates  of  chrome  are  largely  used  in  place  of  the 
normal  acetates,  it  is  questionable  whether  they  are  equally  effective.  Com- 
parative trials  seem  to  show  that  they  are  not,  for  of  several  colours  made  up 
with  both  mordants,  those  containing  the  normal  acetate  invariably  gave  the 
darkest  shades.  On  repeating  the  experiments  with  the  addition  of  acetate  of 
lime  to  the  colours  containing  the  sulphate-acetate,  both  sets  of  colours  gave 
practically  identical  shades  on  steaming  and  washing  ;  so  that  it  would  appear 
that  the  best  results  are  only  obtainable  when  the  sulphuric  acid  is  completely 
replaced  by  acetic  acid.  The  only  effect  of  adding  acetate  of  lime  to  the 
sulphate-acetate  colours  was  to  do  this,  since  the  same  addition  to  the  acetate 
colours  did  not  influence  them  in  the  least,  except  in  the  case  of  those  containing 
Alizarin,  and  then  both  series  of  trials  yielded  the  same  shades. 

In  many  instances,  too,  the  sulphate-acetates  of  chrome  coagulate  and  render 
insoluble  the  gum  Senegal  thickening  used  in  "  blotch  "  colours  for  the  express 
purpose  of  keeping  the  cloth  soft.  This  sometimes  occurs  with  pure  acetate  of 
chromium  made  from  the  hydrate,  but  much  less  frequently  than  with  the 
sulphate-acetates,  hence  it  is  safer  to  use  the  pure  salt  in  all  cases  where  any 
uncertainty  exists  as  to  the  behaviour  of  the  gum  during  the  steaming  process. 

Chromium  Sulphocyanide  [Cr.,(CNS)ti]. — This  mordant  is  of  only  occasional 
use — chiefly  for  pale  shades  of  "  crushed  strawberry  "  and  such  colours  as  are 
sullied  by  traces  of  iron  dissolved  off  the  steel  cleaning  doctor  by  slightly  acid 
mordants.  It  is  prepared  in  two  ways  :  (1)  by  mixing  solutions  of  chrome  alum 
and  barium  sulphocyanide;  and  (2)  by  replacing  the  latter  salt  with  calcium 
sulphocyanide.     The  first  is  the  method  generally -adopted  in  practice. 

K2Cr2(S04)4.24H20  +  3Ba(CNS)0  =  Cr2(CNS)8  H-  K„S04  +  3BaSO,  +  30H2O. 

Chromium  Sulphocyanide. 

J  3000  grms.  chrome  alum. 
|  6000      „      boiling  water. 
Add 

2580     ,,      barium  sulphocyanide  (crystals). 
Stir    until    dissolved,  allow  the   precipitate  of    barium    sulphate  to  settle,  and 
then  decant  the  clear  solution.     Let  the  potassium  sulphate  crystallise  out  as 
much  as  possible,  and  then  set  the  solution  at  32°  Tw. 

Chromium  sulphocyanide  is  also  used  as  a  mordant  in  the  printing  of  steam 
Logwood  blacks,  though  the  acetates  answer  quite  as  well. 
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Chromiuiii  Chlorate  [Cr ,(C10,)a].  Chromium  chlorate  is  a  powerful 
oxidising  agent  ;  it  Bmellfi  strong!]  of  chlorine,  and  when  heated  gives  oft  copious 
fumes  of  the  oxides  of  ohlorine.  Ii  1ms  been  recommended  bj  PrudTiomme 
for  the  production  of  ungreenable  Aniline  blacks,  and  has  been  occasionally 
used  in  small  quantities  as  an  addition  to  Logwood  blacks.  lis  employ 
im  hi  is  somewhat  dangerous  in  any  case,  Bince  the  fibre  is  exceedingly  apt 
to  become  tendered  by  the  formation  of  oxyoellulose.  According  to  Lauber, 
basic  chlorate  of  chrome  serves  admirably  as  a  mordant  for  Catechu  browns, 
and  this  is  quite  likely,  considering  the  energetic  oxidising  action  of  the 
ohlorates  in  general. 

Chlorate  of  chrome  is  prepared  by  the  double  decomposition  of  chrome 
alum  and  barium  chlorate,  or  by  mixing  hot  solutions  of  chrome  alum  and 
potassium  chlorate. 


1.  Chloratb  of  t'mtoME. 

3000  gnns.  chrome  alum. 

6000     ,,       boiling  water. 

i  2890     ,,      barium  ohlorate. 

i  2250     .,      boiling  water. 

Mil  together,  and  after  settling,  reduce  to  -0°  Tw. 
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.".(inn  grills,  chrome  alum. 
6000     „     boiling  water. 
2200     ,,      potassium  chlorate. 
1  1500     ,,      boiling  water. 
Mix    together,    cool,  and    allow   the    potassium   Bulphate    to  crystallise  out. 
Then  bi  t  at  20"  Tw. 

Chromium  Bisulphite. — This  mordant  is  of  uncertain  composition.  It 
may  be  obtained  by  mixing  bisulphite  of  soda  with  chrome  alum  or  chromium 
sulphate  solutions.      When    padded  on  calico  and  steamed,  it   yields  a   large 

amount  Of  its  available  chromium  to  the  fibre  in  the  form  of  hydroxide,  and 
a  further  amount    can    be   fixed    by  a   treatment    in  hot    soda.       It    is   chiefly  used 

for  the  production  of  the  "chrome  mordant  dyed  and  discharged "  style,  and  is 
also  employed  as  a  mordant  for  certain  steam  colours — ejj.  Alizarin  greens  and 
Alkaline  and  Alizarin  blue-. 

Alkaline  Chrome  Mordants.-  These  mordants  arc  not  used  for  printing, 
but  only  for  mordanting  doth  that  is  intended  for  the  "dyed  and  discharged 
style."     For  this  purpose  the  g Is  are  first   padded   in   the  open   width    in 

an  alkaline  solution  of  chromium  hydrate,  then  fixed,  dried,  and  again  printed 
with    an    acid    discharge,    which    dissolves    out    locally    the    chromiuiii    hydrate, 

so   thai    on   subsequently  dyeing,  a   white   pattern  on  a    coloured  gr id    is 

obtained.     If  sodium  phosphate  (Na.HP04)  be  printed  instead  of  an  acid,  a 

half-discharge  effect  is  the  result.     The  phosphate  of  chrome  has  less 

tioii    for   the   colouring   matter    than    the    hydrate    or    oxide  :    hence,    m    those 

parts   where  the   phosphate   of   soda   was    printed,   the   cloth   dyes  tip  a   lighter 

shade. 

I f  the  first  and  most  successful  alkaline  chrome  moid  nits  is  that  worked 

out  by  II.  Kocchlin.  lie  observed  that  cotton  is  capable  of  absorbing  chromium 
hydrate  from  alkaline  solutions,  or  at  least  of  becoming  mordanted  when  im- 
pregnated with  such  solutions.  The  more  alkaline  the  solution,  the  greater  is 
the  quantity  of  chromium  hydrate  deposited  on  tic  fibre.  Koechlin's  pi 
as  worked  on  the  large  scale  by  one  of  the  most  important  English  firms,  is  as 
follows : — 
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The  cloth  is  padded  in  an  alkaline  mordant  as  under : 
Alkaline  Chrome  Mordant. 

20  kilos,  chrome  alum. 
100      „     water. 

60      ,,     caustic  soda  70°  Tw. 

After  padding,  the  goods  are  batched  and  allowed  to  lie  all  night ;  or  they 
are  simply  plaited  down  and  left  exposed  to  the  air  for  twelve  to  fifteen  hours. 
At  the  end  of  this  time  most  of  the  chromium  hydrate  will  be  fixed  on  the 
fibre.  The  goods  are  then  well  washed  in  water,  and  after  drying  are  ready 
for  printing. 

This  alkaline  mordant  does  not  keep  well ;  on  standing  a  day  or  two 
precipitation  takes  place.  The  addition  of  glycerin  tends  to  lessen  this 
liability,  but  it  also  diminishes  the  mordanting  power  of  the  solution.  The 
precipitation  is  hastened  by  the  presence  of  the  sulphates  of  soda  and  potash, 
and  it  was  the  recognition  of  this  fact  that  led  H.  Schmid  to  suggest  the 
preparation  of  alkaline  chrome  mordants  from  the  hydrate.  Made  on  these 
lines  the  mordant  is  manufactured  as  follows : — 

Alkaline  Chrome  Mordant. 

{3,000  grms.  chrome  alum. 
15,000      „      boiling  water. 
Cool  and  precipitate  the  hydrate  with 
/    1,000  grms.  soda-ash. 
(     5,000      „      water. 
Wash  and  filter  the  precipitate  and  then  dissolve  it  in 

150  grms.  caustic  soda  at  50°  Tw. 
The  treatment  of  the  cloth  is  identical  with  that  in  Koechlin's  process. 

Another  alkaline  mordant  is  based  upon  the  fact  that  bichromate  of  potash 
and  bisulphite  of  soda  have  no  action  upon  each  other  in  the  presence  of 
ammonia.  On  steaming,  however,  the  ammonia  is  volatilised,  and  the 
bichromate  is  reduced  with  the  precipitation  of  chromium  hydrate  on  the 
fibre.  In  practice  this  process  is  worked  with  the  following  materials  and 
proportions  : — 

Alkaline  Chrome  Mordant. 

(    10  kilos,  bichromate  of  potash. 
|  100      „     water. 
Dissolve,  cool,  and  add 

20  kilos,  ammonia  20  per  cent. 
30      ,,     bisulphite  of  soda,  56°  Tw. 
Make  up  with  water  to  200  litres. 

The  cloth  is  padded  in  this  solution,  dried  and  passed  through  the  rapid 
ager,  and  then  washed. 

A  mordant  somewhat  similar  to  the  last  has  been  used  with  excellent  results 
for  the  "discharged  and  half-discharged  chrome  mordant  style."  It  is  prepared 
as  follows : — 

Alkaline  Mordant. 

200  grms.  bichromate  of  soda. 
200      „      acetate  of  soda. 
300      ,,      ammonia. 

210      „      hydrosulphitc  NF  (M.  L.  &  B.). 
4000      „      water. 
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Pad   the  cloth   in    this    soliitinn,   dry   in    1 1  < •  t    air,    pan    through    the   rapid 

md  then  through  a  boiling  2  per  cent,  solution  of  sodium  carbi 
wash  and  dry.  This  mordant  printed  in  citric  acid  and  di-sodium  phosphate 
gives  good  white  and  half-discharge  effects  when  dyed  up  in  Alizarin,  Ccerulein, 
Nit r<>  ali/.arin,  etc.  The  fixing  in  sodium  carbonate  is  uoi  absolutely 
essential,  but  it  ensures  the  complete  fixation  of  the  chromic  hydrate,  and,  as 
far  as  experience  goes,  yields  better  results.  Rather  better  discharges  are 
obtained  if  the  padded  and  dried  oloth  is  printed  before  ageing,  the  citric  acid 
itself  reducing  the  biohromate,  with  the  formation  of  a  very  soluble  citrate, 

All  the  alkaline  chrome  mordants  are  prone  to  decompose  on  standing,  and 
should  therefore  only  be  prepared  as  they  are  required. 

Chromate  of  Cliromiuin. — The  mordants  Bent  out  by  Meiater,  Lucius,  & 
Bruning,  under  the  names  of  Chrome  Mordants  Gal,  Gall,  Ga III,  consist  of 
various  basic  chromates  of  chromium,  containing  a  little  acetic  or  hydrochloric 
acids.  The  acetio-acid  compound  is  the  one  most  generally  employed  for 
cotton.  Under  the  influence  of  steam  it  is  completely  reduced,  and  is  then 
fixed  in  Boda.     For  dark  dyed  shades  the  following  formula  is  recommended  by 

the  makers  : — 

1  Ihrohb  Mordan  1  Ga  II. — 

201 1  c.c.  chrome rdant  1  la  II,  til    Tw. 

■"■I'     ..   glyoerin. 

770      ..    water. 

1000 
Pad  tin'  cloth  in  this  solution,  dry  it  in  the  hot-air  machine,  pass  it  through 
the  rapid  Bger,  and  then  fix  the  mordant  l>y  passing  the  cloth  in  the  open 
width  through  a  3  per  rent,  solution  of  soda  ash  at  80°  C.  After  washing  and 
drying,  it  is  ready  for  printing  in  citric  acid,  or,  if  intended  for  a  plain  shade, 
for  dyeing  at  once. 

Tiie  chromate  of  chromium  mordants  arc  prepared  by  dissolving  the  hydro- 
oxide  in  chromic  acid,  and  then  adding  suitable  quantities  of  acetic  and  hydro- 
chloric acids  according  to  circumstances.  They  were  first  made  and  patented 
by  von  Gallois,  and  are  now  put  on  the  market  ready  for  use  by  Messrs  Bfeister, 
Lucius,  &  Bruning.  In  using  them  care  must  be  taken  to  keep  the  padded 
cloth  away  from  the  light  until  after  it  is  steamed,  otherwise  the  chromic  acid 
will  oxidise  and  tender  the  fibre. 

Tartrates  and  Citrates  of  Chrome.  —  These  two  salts  are  not  capable 
of  mordanting  cloth,  but  as  they  are  largely  used  as  resists  under  "steam" 
Alizarin  reds  and  pinks,  mention  of  them  will  be  as  convenient  here  as  elsewhere. 
They  have  the  great  advantage  of  giving  a  perfectly  white  resist  without 
"running,"  like  the  citrates  of  soda,  and  citric  and  tartaric  acids,  that  an 
for  the  same  purpose. 

Citrate  op  Chromb  12   Tw.  (for  pink  resists). 

I   125  grms.  biehr ite  of  potash. 

I  525      „       hot  water. 
Add  gradually 

350      „      powdered  citric  acid. 
Cool,  and  set  at  12    Tw.  by  adding  water. 

Aran  Tabtratb  01  Chromb  78°  Tw.     (For  dark  red  n 
J    585  grins,  bichromate  of  soda. 

I  2000       „        water. 

880      ..        powdered  tartaric  acid. 
Set  at  78*  Tw. 
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The  application  of  these  salts  will  be  given  when  treating  of  "  resists  "  and 
"discharges." 

(4)  Tin  Mordants. 

Various  tin  salts  play  an  important  part  in  many  styles  of  printing.     They 

act  as  mordants,  brightening  agents,  and  discharging  agents,  and  are  altogether 
an  indispensable  series  of  bodies  to  the  calico  printer. 

Tin  occurs  in  two  states  of  oxidation  :  stannous  oxide  (SnO)  and  stannic  oxide 
(SnO„).  Both  these  bodies  are  soluble  in  acids  and  alkalies,  thus  forming  four 
distinct  classes  of  salts,  namely,  the  stannous  and  stannic  salts,  in  which  the  tin 
acts  as  the  base  :  and  the  stannites  and  stannates,  in  which  it  acts  as  the  acid. 
The  stannous  salts  are  powerful  reducing  agents:  they  have  a  great  affinity  for 
oxygen,  and  if  exposed  to  air  for  long  they  are  more  or  less  converted  into  the 
extremely  stable  stannic  salts.  In  practice  this  property  is  taken  advantage  of 
in  the  discharging  of  direct-dyeing  colours,  Iron  buffs,  Manganese  browns,  etc.,  and 
in  resisting  the  insoluble  azo  colours. 

Of  the  acid  salts  (that  is,  those  in  which  the  base  is  tin),  both  classes  are  used 
largely  :  but  of  the  others,  only  stannate  of  soda  is  used  to  any  extent,  although 
the  staunite  is  sometimes  employed  in  the  discharging  of  Turkey-red,  and  a  few 
special  discharge  effects  on  the  "  direct  colours." 

Stannous  Chloride  (SnCl2.2H20). — This  salt  is  made  by  dissolving  granulated 
tin  in  hydrochloric  acid.  It  comes  into  the  market  in  the  form  of  moist-looking 
crystals,  and  is  commonly  known  as  "tin  salt"  and  as  "tin  crystals."  If 
dissolved  in  a  very  small  quantity  of  water  a  clear  solution  is  obtained,  but  on 
adding  more  water  the  solution  becomes  "milky,"'  owing  to  oxidation  and 
simultaneous  precipitation  of  some  oxychloride.  Stannic  chloride  is  formed  at 
the  same  time. 

3SnCl2  +  0  +  2H20  =  2Sn(OH)Cl.H20  +  SnCl4. 

The  oxychloride  re-dissolves  on  the  addition  of  a  little  hydrochloric  acid.  A 
similar  oxidation  product  is  formed  on  the  surface  of  "tin  crystals"  if  they  be 
exposed  for  any  length  of  time  to  the  combined  action  of  light,  air,  and  moisture. 

Application. — Mixed  in  small  quantities  with  thickened  "red  liquors."  "  tin 
crystals"  serve  to  prevent  the  fixation  of  iron  on  the  cloth  during  the  "ageing  " 
process,  and  thus  ensure  the  brightness  of  the  Alizarin  red  subsequently  dyed 
upon  the  cloth.  When  added  to  the  extent  of  from  3  per  cent,  to  5  per  cent. 
the}7  enable  the  red  mordant  to  resist  "purple  covers"  (weak  iron  mordants) 
printed  over  it,  and  so  make  it  possible  to  produce  a  bright  red  object  on  a  fancy 
purple  ground. 

The  energetic  reducing  action  of  "tin  crystals''  is  utilised  in  the  discharging 
of  many  colours,  though  its  importance  in  this  respect  has  diminished  since  the 
introduction  of  the  "  hydrosulphites."  It  is  still,  however,  employed  almost 
exclusively  for  resisting  the  fixation  of  the  insoluble  azo  colours  on  /J-naphthol 
prepared  cloth,  and  for  this  purpose  it  is  so  far  unsurpassed.  (See  also  Oxidising 
and  Reducing  Agents.) 

As  a  mordant,  "tin  crystals,"  in  conjunction  with  acetate  of  soda,  finds  an 
occasional  application  in  the  printing  of  Persian  berries,  with  which  it  forms 
an  exceedingly  brilliant  reddish-yellow  lake,  very  fast  to  light  and  soap.  Its  use 
as  a  mordant  for  "  steam  "  colours  is  attended  by  some  risk  of  tendering  the  fibre, 
notwithstanding  the  presence  of  acetate  of  soda,  and  consequently  it  is  generally 
replaced  by  other  stannous  salts,  and  sometimes  by  the  hydrate,  especially  when 
a  mixed  aluminium  and  tin  mordant  is  required,  as  in  the  case  of  a  particularly 
brilliant  "steam"  Persian  berry  yellow. 

Apart  from  its  employment  as  a  discharging  and  reducing  agent  stannous 
chloride  serves  as  the  chief  point  of  departure  for  the  preparation  of  other  tin 
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mordants,  and  this,  at  the  present  time,  perhaps,  is  Us  most  important  use  in 
tin-  .alien  printing  industry. 

Stannous  Acetate  [Si^t'.JI^V,).,].  -This  salt  is  still  largely  used  in  the 
[in  1.1  ne  1  inn  of  "disoharge"  efleote  on  grounds  dyed  with  the  Benzidine,  Diamine, 
and  other  series  of  direct  dyeing  colours,  and,  to  a  slight  extent,  as  a  mordant 
fur  tie1  vegetable  colouring  matters. 

It  is  must  conveniently  prepared  by  the  double  decomposition  of  stannous 
chloride  ami  lead  ao 

Stannous  AcetaU   (Acetatt  of  Tin)  30"  Tic 
1  1 390  grms.  lead  acetate. 
./       800 '   „      water. 

I     300  „  acetic  aeid  9°  Tw. 

1  1  1  _"i  .,  stannous  ehloride. 

A        300  .,  water. 

I    600  ..  acetic  acid  9°  Tw. 

Mix  a  and  6,  allow  the  lead  chloride  to  settle,  and  then  get  the  elear  solution 
at   ."al     TV. 

Prepared  in  this  way  the  solution  of  tin  acetate  ought  to  lie  quite  clear.  It 
contains  Free  acetic  acid,  but  this  is  no  detriment,  especially  when  it  is  used  for 
"disoharge  colours"  containing  tannic  acid;  moreover,  it  prevents  the  precipita- 
tion of  basic  salts,  which  arc  apt  to  stick  in  the  engraving  during  printing. 

Stannous  Nitrate  [Sn(NOj)«]  (?). — The  composition  of  nitrate  of  tin  is 
uncertain.  It  is  made  by  slowly  dissolving  rods  of  tin  in  cold  dilute  nitric  acid 
free  from  the  lower  oxides  of  nitrogen.  Great  care  should  lie  taken  to  regulate 
the  reaction  so  as  to  avoid  the  evolution  of  N02. 

Nitrate  ok  Tin  54°  Tw. 

0  kilns,  of  tin  rods  or  small  blocks. 
■10      .,     nitric  aeid  30°  Tw. 

Allow  tic  reaction  to  proceed  slowly  until  the  acid  is  saturated.  Then  set 
at  54°  Tw.  by  adding  water. 

On  standing  for  a  lengthened  period,  stannous  nitrate  deposits  a  white 
insoluble  body— probably   meta  stannic  acid. 

"  Nitrate  of  tin  "  was  formerly  used  as  an  assistant  mordant  in  steam  Alizarin 
reds,  luit  is  now  practically  obsolete,  except  in  the  wool  dyeing  trade  for  the 
production  of  Cochineal  scarlets,  etc. 

Citrate  of  Tin.  —  A  mordant  under  this  name  is  frequently  used  in 
combination  with  acetate  of  chrome  for  the  production  of  a  quiet  lemon 
yellow  From  Persian  berries  extract.  As  used,  it  is  not  a  solution,  but  merely  a 
kind  of  pasty  precipitate,  which  dissolves  when  added  to  the  printing  cnlnni  : 
probably  it  exists  partly  in  solution  and  partly  in  a  "salted  out  "  stale,  as  might 
be  expected  from  the  mode  of  its  preparation. 

(111:  \n:  OF  Tin. 

J  48  kilos,  citric  acid. 

1  90      „      water. 
Dissolve,  cool,  and  add 

21  "5  kilos,  crystal  carbonate  of  soda, 

and  then 

33         ,,       '"  tin  crystals/' 
Stir  till  the  mixture  thickens,  and  stir  up  every  time  before  use. 

Oxalate  of  Tin  [Sn(('.,U()„].—  Oxalate  of  tin  is  one  of  the  most  important 
ingredients  in  steam    Alizarin  red,  towards  which  it  acts  both  as   a   true   mordant 
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and  as  a  brightening  agent.  Without  the  presence  of  tin  salts  it  is  impossible 
to  obtain  a  brilliant  red  in  the  "  steam  style,"  and  the  oxalate  is  the  best  to  nse 
for  this  purpose.  As  generally  made,  oxalate  of  tin  is  a  mixture  of  the  stannous 
and  stannic  salts,  since  it  is  prepared  from  "  oxymuriate  of  tin,"  itself  a  mixture 
of  nitric  acid  with  "tin  crystals."  On  the  large  scale  the  following  method  is 
adopted  for  its  manufacture  : — 

Oxalate  op  Tin. 

J  10  kilos.  "  oxymuriate  of  tin." 

|  40      ,,     water. 
Precipitate  the  above  with 

j    3  kilos,  soda-ash. 

(  20  „  water. 
Settle,  run  off  the  supernatant  liquor,  wash  the  precipitate  three  times  by 
decantation,  and  then  filter  and  press  it  to  a  stiff  paste  (about  15  kilos,  in  weight). 
Finally,  add  to  it  1400  grammes  of  oxalic  acid,  dissolved  in  sufficient  water  to 
make  the  whole  up  to  20  kilogrammes,  and  heat  until  the  whole  is  thoroughly 
homogeneous.  The  heating  is  carried  out  in  a  deep  earthenware  pot  or  mug, 
placed  in  boiling  water  in  a  colour  pan.  By  substituting  1200  grms.  of  tartaric 
acid  for  oxalic  acid  the  corresponding  tartrate  of  tin  may  be  obtained. 

Stannic  oxalate  is  made  in  the  same  way,  except  that  stannic  chloride  is 
used  in  place  of  the  "oxymuriate." 

I.  Stannic  Oxalate. 

Stannic    (    (  5  kilos,  stannous  chloride. 

chloride  <    |  5      ,,     hydrochloric  acid  24°  Tw. 
(      0'8  ,,     chlorate  of  soda. 
The  chlorate  of  soda  must  be  added  as  rapidly  as  the  reaction   permits,  and 
the  solution  of  tin  salt  in  hydrochloric  acid  must  be  gently  heated  at  first  in 
order  to  promote  the  beginning  of  the  reaction.     When  the  latter  is  finished  the 
tin  hydrate  is  precipitated  by  adding  soda-ash. 

The  above  solution  diluted  with  20-30  kilos,  of  water  is  precipitated  with 
about  3  kilos,  of  soda  ash  dissolved  in  30  kilos,  of  water.  Wash  and  filter  the 
precipitate  as  above,  and  then  dissolve  it  in  1400  grammes  of  oxalic  acid  and 
sufficient  water  to  make  the  whole  up  to  20  kilogrammes. 

Another  stannic  oxalate  used  for  preparing  an  oil  mordant  is  made  by  adding 
a  solution  of  oxalic  acid  to  a  solution  of  stannous  chloride  in  nitric  acid,  or  by 
adding  stannous  chloride  slowly  to  a  mixture  of  nitric  and  oxalic  acids.  The 
former  is  the  most  rational  method,  but  the  latter  is  almost  invariably  adopted 
in  practice,  and  gives  satisfactory  results,  so  far  as  can  be  judged  from  the  quality 
of  the  work  produced. 

II.  Stannic  Oxalate. 

2    kilos,  nitric  acid  57°  Tw. 
1        ,,     warm  water. 
1J      ,,     oxalic  acid. 
Add  gradually 

6j      „     "  tin  crystals." 

In  this  case  the  stannic  oxalate  is  in  solution,  and  mixed  with  hydrochloric 
acid.  Probably  the  same  compound  would  result  from  using  a  mixture  of  "  tin 
oxymuriate"  and  oxalic  acid,  though  what  actually  takes  place  during  these 
reactions  is  not  easy  to  explain. 

Oxymuriate  of  Tin. — This  product  is  simply  a  mixture  of  nitric  acid  and 
"  tin  crystals,"  and  varies  a  good  deal  in  composition. 
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80  kilos,  of  nitric  acid  57°  Tw. 
AtM  gradually 

{•"in     ,,     Btani a  chloride. 
20       „      water. 

100 

"Oxy muriate  of  tin  "  is  thus  made  in  practice.  It  is  only  used  for  the  prepare 
tion  of  other  mordants  in  calico  printing  ;  it  varies  considerably  both  as  regards 
its  percentage  of  tin  and  its  acidity ;  and  unless  made  on  the  spot,  it  is  impossible 
to  say  exactly  in  what  state  of  oxidation  the  tin  really  exists  ;  in  fact  it  is  at 
all  times  dillicull  to  ascertain  the  true  composition  of  an  "  oxymuriate  of  tin." 

Stannate  of  Soda  (Xa_,Sn<  >.,).  — In  this  salt  the  stannic  oxide  acts  as  the 
acid  ;  and  as  it  is  precipitated  by  dilute  mineral  acids  it  is  easily  applied  to  the 
fibre.  Stannate  of  soda  is  prepared  by  fusing  together  metallic  tin,  caustic  soda, 
and  sodium  nitrate,  and  sometimes  common  salt. 

2Sn  +  3NaOH  +  NaNOs  =  2Na2Sn03  +  NH3. 

The  "melt"  is  broken  up  and  sent  into  the  market  as  white,  fused-looking 
lumps,  which,  when  fresh,  are  entirely  soluble  in  water,  but  undergo  deoomposi 
tion  when  exposed  to  moist  air  aud  become  partially  insoluble. 

APPLICATION. — The  chief  use  of  stannate  of  soda  is  for  the  preparation  of 
oloth  for  printing.  The  cloth  is  padded  in  a  solution  of  "stannate  "  at  about 
6°  Tw.  ;  squeezed  and  passed  without  drying  (though  it  may  be  dried)  into 
sulphuric  acid  at  3*— 4°  Tw.  ;  well  washed  and  dried. 

SnO,Na,  +  H.,S04  +  H20  =  Sn(OH)4  +  N2S04. 

The  presence  of  stannic  oxide  on  the  cloth  enhances  the  brightness  of  the 
printed  colours,  and  increases  their  fastness  to  washing.  Formerly  Btannate  of 
soda  was  largely  employed  for  the  preparing  of  goods  for  the  "steam  style,"  but 
it  is  now  usually  replaced  by  "  oleine  "  or  sulphated  oil.  It  is  still  used  [or 
making   "  cosine  lakes." 

Stmtiiite  < if  Soiln  (Xa2SnO,),  prepared  by  dissolving  stannous  hydrate  in 
Caustic  soda,  is  only  used  in  some  methods  of  Turkey-red  discharging  ;  and  a  few 
other  compounds  of  tin  are  only  employed  occasionally  for  special  styles.  Mosl 
of  them  are  readily  replaceable  by  the  mordants  already  given,  and  therefore 
do  not  call  for  particular  mention. 

(5)  Nickel  Mordants. 

The  only  nickel  salts  of  any  practical  use  are  the  sulphate,  the  acetate,  and 
the  bisulphite. 

Nickel  Sulphate  (NiS04.7H20)  is  a  green-coloured  salt,  easily  soluble 
in  water.  It  comes  into  the  market  in  crystals,  and  its  sole  use  is  for  the 
preparation  of  the  acetate. 

Nickel  Acetate  [.Xi(0._,II:,0..).,]  is  prepared  by  the  double  decomposition  of 

nickel  sulphate  and  lead  acetate. 

XiS<)1+H,(('.,II;,<U.      Nilt '..II. ,(>_,),,  t    PbSO  , 

Nickel  Acetate. 

28  kilos,  nickel  sulphate. 
50      „     water. 

Pb(C2H30„).,  lead  acetate. 
boiling  water. 
Mix  a  and  b  together  hot)  allow  to  settle  and  cool,  and  set  at  20*  Tw. 
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The  chief  use  of  nickel  acetate  is  as  a  mordant  for  Alizarin  blue. 

Nickel  Bisulphite  comes  into  commerce  as  a  green  solution  marking 
32'  Tw.  It  is  often  employed  instead  of  the  acetate  For  the  printing  of  Alizarin 
blue,  and  also  in  combination  with  acetate  of  chrome  for  Alizarin  green  S.  and 
similar  bisulphite  compounds  of  the  mordant  colouring  matters. 

(6)  Zinc  Mordants. 

The  zinc  compounds  play  a  not  unimportant  part  in  the  production  of  many 
styles  of  printing. 

Only  the  acetate  and  bisulphite  are  employed  as  mordants  proper,  and 
then  they  are  restricted  to  the  fixation  of  Alizarin  blue,  with  which  they 
form  a  very  beautiful  lake,  much  purer  than  that  obtained  with  chrome 
mordants.  Zinc  oxide  is  the  basis  of  several  processes  for  the  resisting  of 
prussiate  Aniline  black  (the  well-known  Prud'homme  style),  and  it  not  only 
prevents  the  development  of  the  black,  but  also  forms  simultaneously  ferro- 
cyanide  of  zinc,  which  acts  as  a  mordant  for  any  basic  colours  with  which  it 
may  be  mixed. 

The  following  are  the  most  important  zinc  salts  and  compounds  used  in 
calico  printing  :  — 

Zinc  Sulphate  (ZnS04.7H.,0). — This  salt  is  employed,  like  the  acetate, 
for  the  fixation  of  Alizarin  blue.  It  is  prepared  by  dissolving  zinc  in  sulphuric 
acid,  and  as  a  commercial  product  it  comes  into  the  market  as  white  crystals, 
known  commonly  as  "  white  vitriol."  Its  chief  use  is  for  the  preparation  of 
other  zinc  mordants. 

Zinc  Bisulphite  [Zn(HSOs).,]. — A  very  rarely  used  mordant  for  Alizarin 
blue,  and  of  very  little  practical  interest.  It  is  sold  as  a  yellowish  fluid 
standing  at  30'  Tw.  Zinc  bisulphite  is  capable  of  giving  good  results 
with  Alizarin  blue,  but  on  the  whole  it  is  a  quite  unnecessary  mordant, 
since  it  can  be  replaced  with  advantage  by  either  the  acetate  or  the  cheap 
sulphate. 

Zinc  Acetate  [Zn(C.,H30.,).,]. — Zinc  acetate  is  made  by  mixing  solutions 
of  zinc  sulphate  and  lead  acetate. 

ZnS04  +  Pb(C2H30,),  =  Zn(C,,H30,).,  +  PbS04. 

Acetate  of  Zinc  30°  Tw. 

3000  grms.  zinc  sulphate. 

5000      „      boiling  water. 
Stir  in,  until  dissolved, 

4000  grms.  lead  acetate. 
Settle,  cool,  and  set  the  clear  liquor  at  30°  Tw. 

Zinc  acetate  serves  both  as  a  mordant  for  Alizarin  blue  and  as  a  resist  for 
Aniline  black  in  cases  where  the  presence  of  solid  substances  like  zinc  oxide, 
chalk,  magnesium  carbonate,  etc.,  is  objectionable — e.g.  in  many  flannelette 
styles.  Used  in  place  of  acetate  of  soda  for  neutralising  diazo  solutions,  it  allows 
of  these  colours  (the  insoluble  azo  colours)  being  employed  under  Aniline  black 
covers  (Plusanski's  process).  It  also  acts,  in  common  with  the  sulphate  of  zinc, 
as  a  resist  to  pigment  colours,  and  it  is  largely  used  for  this  purpose  when 
thickened  with  dextrin  and  mixed  with  china  clay. 

Zinc  Chromate  (ZnC'r04).  —  Zinc  chromate  finds  an  occasional  use  in 
the  production  of  the  indigo  reserve  style.  It  is  a  pale  yellow  precipitate, 
obtained  by  mixing  solutions  of  zinc  sulphate  and  potassium  bichromate  or 
chromate. 
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Znrc  Cebohatb, 

I  l  kilos,  of  potassium  ohromate.  ,  f  3  kilos,  of  zinc  Btllpt) 

n  l  r>        ,,      water.  '  |  •r)        ,,      water. 

Mix  a  and  6  hot)  allow  bo  settle;  then  wash  the  zinc  chromate  by  deoantation 

several  times  and  filter  it  down  to  3li()()  grai es      50  per  cent,  paste. 

Zino  ohromate  mixed  with  a  suitable  resist  paste  and  printed  on  light  indigo 
dyed  doth  constitutes  a  resist  discharge  j  and  if  associated  in  a  two-colour  pattern 
with  a  simple  indigo  resist  paste  gives  rise  to  the  "two  blue  and  white"  indigo 
reserve  style.  Alter  printing,  the  light  blue  oloth  is  passed  again  through  the 
indigo  vats;  the  Indigo  only  dyes  the  imprinted  portions,  and  when  the  cloth  is 
Subsequently  treated  in  a  hath  of  sulphuric  and  oxalic  acids,  chromic  acid  is 
liberated  from  the  sine  ohromate  and  discharges  the  light  blue  over  which  it  was 
originally  printed.     I  In  washing,  the  other  reserve  is  removed  ;  and  as  it  contained 

QO  ohromate,  it  simply  leaves  a  light  blue  where   it    was   printed,  thus   giving   an 

effect  of  white  and  light  blue  on  a  dark  blue  ground. 

Zinc  Oxide  (ZnO).— Zinc  oxide  is  one  of  the  most  useful  resisting  agents 
for  prussiate  or  other  Aniline  blacks;  and  as  it  is  easy  to  work,  keeps  well  in 
made-up  colours,  yields  very  bright  coloured  discharges,  and  has  no  injurious 
effect  on  cither  colours  or  cloth,  it  is  now  generally  employed  in  all  Prud'homme 
styles  where  solid  matter  in  the  material  is  of  no  moment.  It  is  also  used  for 
the  production  of  imitation  "damask  effects,"  for  which  purpose  it  is  mixed  with 
a  little  albumen  and  a  gum  tragacanth  thickening,  and  printed  either  as  white 
on  white  cloth  or  slightly  tinted  with  any  suitable  colouring  matter.  On 
mercerised  sateen  the  contrast  between  the  dull  matt  surface  of  the  zinc  oxide 
and  the  silky  lustre  of  the  cloth  gives  a  very  pleasing  damask  effect. 

In  making  printing  pastes  from  zinc  oxide,  care  must  be  taken  to  grind  it 
up  into  the  finest  state  of  division  possible,  and  to  strain  it  thoroughly  before 
printing,  otherwise  "  sticking  in  "  and  scratched  rollers  may  be  expected. 

Zinc  oxide,  being  an  exceedingly  white  substance,  and  having  a  good 
covering  power,  is  largely  used  in  the  printing  of  linings,  either  as  a  white 
on  tinted  grounds,  or  as  a  solid  pigment  colour  mixed  with  other  pigment 
colours  and  fixed   with  albumen. 

(7)  Copper  Mordants. 

The  function  of  copper  salts  in  printing  is  principally  to  act  as  oxidising 
agents  or  carriers  of  oxygen. 

Copper  Sulphate  (CuS04.5Ha0). — This  salt,  known  as  "blue-stone"  and 
"blue  vitriol,"  is  manufactured  on  the  large  scale  by  roasting  copper  pyrites, 
and  afterwards  dissolving  the  residue  in  hot  sulphuric  acid.  The  solution  is  then 
filtered  from  the  insoluble  matter  and  treated  with  scrap  iron,  which  reduces 
any  ferric  sulphate,  and  at  the  same  time  precipitates  the  whole  of  the  copper. 
The  copper  is  collected,  well  washed,  and  re-dissolved  in  sulphuric  acid:  then 
concentrated  and  purified  by  repeated  recrystallisations,  finally  coining  into  the 
market  in  the  form  of  beautiful  triclinic  crystals,  containing  five  molecules  of 
water  of  combination. 

Copper  sulphate  is  used  as  a  constituent  of  indigo  reserve  pastes;  in  Catechu, 
Logwood,  and  Sapan  wood  printing  colours  :  and  it  enters  into  the  composition 
of  many  Aniline  blacks,  although  in  those  applied  by  printing  it  has  been 
replaced  by  the  sulphide  and  sulphoeyaiiide. 

Copper  sulphate  is  the  raw  material  for  the  preparation  of  other  copper  salts. 

Copper  Sulphide  (CuS). — The  introduction  of  copper  sulphide  as  an 
oxygen  carrier  in  Aniline  blacks  was  due  to  Charles  I.auth  in  1864.  During 
the  oxidation  of  Aniline  black,  either  by  steaming  or  "ageing"  in  a  warm  room, 
the  sulphide,   in   presence  of  a  chlorate,   becomes  converted   into  sulphate,  and 
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this  in  turn  assists  in  the  oxidation  of  the  aniline.  During  the  printing  process 
the  sulphide  of  copper  is  inactive,  so  that  the  trouhlesome  mishaps  attendant  on 
the  use  of  a  soluble  copper  salt  are  avoided. 

As  prepared  in  the  works,  sulphide  of  copper  is  a  black  paste  usually 
containing  30  per  cent.  CuS.  Either  of  the  following  methods  of  making  it 
may  be  adopted  with  equal  success  : — 

I.  Sulphide  of  Copper. 

f  1,360  grms.  caustic  soda  70°  Tw. 
a  |     250      „       flowers  of  sulphur. 
Dissolve  carefully. 

,  J  1,200  grms.  copper  sulphate. 
1  10,000  „  water. 
Mix  the  two  solutions  at  170°  F.,  settle,  run  off  the  supernatant  liquor, 
and  then  wash  the  precipitate  three  times  by  deeantation.  Filter  and  press 
the  precipitate  until  it  weighs  1500  grms.  =  30  per  cent,  paste.  If  filtered  to 
2250  grms.  the  paste  equals  20  per  cent,  of  copper  sulphide,  a  strength  at 
which  it  is  often  used  on  account  of  its  mixing  in  the  printing  paste  better 
than  the  stift'er  and  drier  mass. 

II.  Copper  Sulphide. 
1,200  grms.  copper  sulphate. 

10,000     „       water. 

,250    „       crystallised  sodium  sulphide. 
',000    „       water. 
Mix  the  two  solutions  at  170°  F.,  and  proceed  as  in  the  first  recipe. 
Copper  sulphide  is  practically  used  for  Aniline  blacks  only,  although  it  may 
be  sometimes  employed  in  oxidation  discharges  when  other  oxygen  carriers  are 
not  available. 

Copper  Acetate  [Cu(C.,HsO.,).,.H.,0].  —  Acetate  of  copper  forms  bright 
green  crystals,  and  can  be  prepared  in  solution  by  the  double  decomposition  of 
copper  sulphate  and  lead  acetate. 

CuS04  +  Pb(C,HsOo)2  =  Cu(C,H302).,  +  PbS04. 
Copper  Acetate  20°  Tw. 

|  1000  grms.  copper  sulphate. 
\  1000      ,,      boiling  water. 
1500      ,.       lead  acetate. 
3000      „       water. 
Mix  a  and  I,  allow  to  settle,  and  set  the  clear  liquor  at  20°  Tw.,  or  as  strong 
as  required. 

Acetate  of  copper  is  sometimes  used  as  a  mordant  for  Alizarin  blue,  with 
which  it  forms  the  reddest  lake  obtainable — a  lake  of  extreme  fastness  to  soap, 
and  very  fast  to  light  :  as  the  oxidising  agent  in  Catechu  brown,  Logwood,  and 
Sapan  wood  colours,  and  Aniline  black  applied  by  slop  padding ;  and  as  a 
constituent  of  indigo  reserve  pastes.  With  the  exception  of  the  first  application, 
however,  copper  nitrate  is  capable  of  replacing  it  with  advantage. 

Copper  Nitrate  [Cu(NOj)j,.6HsO].^Copper  nitrate  is  a  powerful  oxidising 
agent.     It  forms  very  soluble  bluish  crystals,  and  may  be  prepared  in  solution 
by  the  following  recipe  : — 
Copper  Nitratk. 

|  10,000  grms.  copper  sulphate, 
i  25  litres  water. 

,  j  13,200  grms.  lead  nitrate. 
I  7  litres  boiling  water. 

Mix  the  two  solutions  hot.  allow  to  settle,  and  use  the  clear  liquor. 
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The  chief  uses  of  copper  nitrate  are  those  given  under  copper  acetate.  It  is 
rarely  used  for  Aniline  black,  which  it  oxidises  too  rapidly,  and  at  the  Bame  time 
tenders  the  cloth. 

Copper  Sulphocyanide  [Cuj(CNS)j]. — Cuprous  Bulphocyanide  iros  recom 
mended  by  Biggin  in  1  s  t ;  -<  aa  a  suitable  substitute  for  copper  sulpha 
Aniline  black.  It  is  still  used  ocoasionalrj  in  England  For  this  purpose,  but 
nol  bo  much  as  formerly,  the  formulas  for  other  processes  having  been  pi  i 
to  such  an  extent  as  to  render  unnecessary  any  resort  to  other  copper  suits  than 
the  sulphide.  Copper  Bulphooyanide  may  be  prepared  by  the  double  decom 
position  of  copper  sulphate  and  potassium  or  barium  Bulphocyanides  in  presence 
of  a  reducing  agent  like  bisulphite  of  soda.  It  forms  a  white  insoluble 
precipitate,  generally  known  as  "white  paste." 

On  the  whole,  the  use  of  copper  salts  as  mordants,  in  the  proper  sense  of  the 
word,  is  unimportant.  Apart  from  their  application  to  direct-dyed  colours,  for 
the  purpose  of  increasing  their  fastness  to  light,  and  their  use  for  transforming 
1'aranitraniline  red  into  a  brown,  their  value  to  the  calico  printer  depends 
entirely  upon  their  oxidising  properties;  for  although,  as  already  noted,  Alizarin 
blue  forms  a  very  permanent  lake  with  copper  oxide,  this  particular  shade  is  not 
in  great  demand,  and  indeed  the  fact  of  Alizarin  blue  forming  any  such  "lake" 
is  practically  unknown,  or  at  least  has,  hitherto,  not  been  published. 

(8)  Lead  Mordants. 

As  mordants  proper,  lead  salts  are  of  no  practical  value  whatever,  and  are 
never   used   as  such.      Their  great   importance   depends   upon   their  property   of 

forming  the    brilliant    pigments    "Chrome  yellow"  and    "Chrom -ange,"  and 

their   usefulness  as  points  of  departure  for  the  preparation    of   other    metallic 
mordants. 

Lead  Acetate  [I'IkCJI.i >.,).,.  3  H.,0].  —  This  salt  is  manufactured  by  dis- 
solving litharge  (l'b<»)  in  acetic  acid,  and  is  known  as  "  white  sugar  of  lead,"  or 
"brown  sugar  of  lead,"  according  to  whether  pure  acid  or  pyroligneous  acid 
(crude  acetic  acid)  has  been  used  in  its  preparation. 

Basic  acetates  of  lead  are  obtained  by  boiling  litharge  with  solutions  of  the 
normal  salt,  and  vary  in  basicity  with  the  quantity  of  litharge  employed. 
One  of  the  commonest  basic  acetates  of  lead  is  represented  by  the  formula 
I'ii1  1 1  <  i ,  i  ,iO||) .  All  basic  solutions  of  had  acetate  absorb  carbonic  acid  from 
the  air,  and  become  turbid  owing  to  the  precipitation  of  basic  lead  carbonate. 

The  basic  acetates  arc  for  the  most  part  used  in  the  production  of  plain 
shades  of  Chrome  yellow  on  cloth  or  yarn. 

Lead  Nitrate  [Ph(.V<  >..).,]  is  prepared  in  a  similar  manner  to  the  acetate, 
namely,  by  dissolving  litharge  in  nitric  acid.  Basic  nitrates  are  prepared  by 
increasing  the  amount  of  litharge  used,  and  possess  the  same  properties  as 
the  corresponding  basic  acetates.  They  give  a  somewhat  redder  yellow  with 
bichromate  of  potash  than  the  latter. 

Basic  Lead  Carbonate.  —  This  constitutes  the  well-known  and  largely 
used  pigment  white  lead.  As  employed  by  the  calico  printer,  lead  carbonate  is 
prepared  by  the  double  decomposition  of  lead  acetate  and  sodium  carl te. 

Lkad  Carbonate. 

i    •">  l  kilos,  lead  acetate. 

|  200      „       water. 
Precipitate  with  about 

f     12  kilos,  goda  ash. 

I    50     ,.     water. 
Settle  ami  wash  tie-  precipitate  by  decantation ;  then  Biter  it  to  a  BO  per 

cent,  i 
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When  required  for  use  the  above  is  simply  mixed  with  starch  paste  and 
printed  ;  then  developed  in  bichromate  of  potash  and  washed  and  dried.  It  is 
a  particularly  useful  lead  colour  to  use  in  combination  with  Aniline  black,  and 
gives  good  yellows  in  practice. 

Lead  Sulphate  (l'bS04). — This  salt  is  a  by-product  of  many  reactions  that 
take  place  during  the  making  of  a  large  number  of  mordants  by  double  de- 
composition. Its  only  use  in  calico  printing  is  to  act  as  a  mechanical  resist  to 
Indigo  dye  liquors,  and  for  this  purpose  it  is  exclusively  employed  in  conjunction 
with  lead  nitrate,  basic  lead  acetate,  copper  salts  and  china  clay. 

Plumbite  of  Soda. — Plumbite  of  soda  is  formed  when  lead  hydrate  is  dis- 
solved in  excess  of  caustic  soda.  Its  sole  application  is  in  the  discharging  of 
Turkey-red  by  the  alkaline  process. 

In  general  the  lead  salts  are  used  as  thickened  solutions,  in  which  state  they 
are  printed.  After  passing  through  a  bath  of  warm  sodium  sulphate,  to  prevent 
them  from  running,  they  are  treated  in  a  bath  of  hot  bichromate  of  potash, 
which  not  only  precipitates  the  lead  as  lead  chromate  (chrome  yellow),  but  at 
the  same  time  completes  the  oxidation  of  any  Aniline  black,  Catechu  brown,  or 
Prussian  blue  that  may  have  been  printed  along  with  them.  In  the  latter  case, 
of  course,  the  goods  are  "steamed"  previous  to  their  treatment  in  sodium 
sulphate  and  bichromate. 

In  the  absence  of  Prussian  blue,  the  yellow  chromate  of  lead  may  be  trans- 
Ion  nod  into  the  basic  chromate  (Lead  or  Chrome  orange)  by  running  the  goods 
through  a  boiling  solution  of  clear  lime  water. 

The  "yellowing"  or  "  tinting  "  of  dyed  red  patterns  is  usually  performed, 
when  Chrome  yellow  is  the  colour  required,  by  passing  the  printed  and  dyed 
goods  through  a  solution  of  basic  lead  acetate.  Then,  without  drying,  tiny  are 
run  through  a  chamber  filled  with  gaseous  ammonia,  which  precipitates  the  lead 
hydrate  on  the  fibre,  and  afterwards  into  a  bath  of  bichromate  of  potash,  where 
the  colour  is  developed.  In  this  way  a  red  pattern  on  a  yellow  ground  is 
obtained.  Other  particulars  respecting  the  practical  application  of  lead  salts 
will  be  furnished  in  another  part  of  this  volume. 


(9)  Manganese  Mordants. 

Manganese  salts  are  rarely  or  never  used  as  true  mordants  ;  and  although 
they  are  capable  of  forming  lakes  with  mordant  colours,  they  have  hitherto  not 
been  applied  to  this  purpose  in  practice.  It  is  worthy  of  note,  however,  that 
the  Alizarin  blue  manganese  lake  is  quite  as  fast  in  all  respects  as  the  corre- 
sponding and  largely  employed  zinc  and  nickel  lakes,  and  is,  moreover,  a  greener 
shade  than  either,  so  that  it  might  very  well  form  a  useful  addition  to  the  range 
of  blues  obtainable  from  Alizarin  blue. 

Manganese  Chloride  (MnCl.,.4H„0). — This  salt  is  the  most  generally  useful 
of  the  manganese  compounds.  It  is  obtained  as  a  by-product  in  the  produc- 
tion of  chlorine  from  manganese  dioxide  and  hydrochloric  acid,  and  comes  into 
the  market  as  pink  crystals,  or  as  "bronze  liquor"  marking  71°  Tw.  The 
crystals  are  very  hygroscopic,  and  liquefy  if  left  exposed  to  the  air. 

Manganese  chloride  is  used  in  dyeing  and  printing  for  the  production  of  the 
well-known  "Manganese  brown,  bronze,  or  bistre,"  as  it  is  variously  termed. 
For  this  purpose  the  cloth  is  padded  in  a  solution  of  the  manganese  chloride 
lCT-SO"  Tw.,  then  passed  through  a  boiling  solution  of  caustic  soda  free  from 
carbonate,  and  finally  through  a  weak  solution  of  bleaching  powder,  which 
converts  the  manganous  hydrate  into  manganic  oxide  (the  actual  colour).  If 
now  the  goods  are  well  washed,  dried,  and  treated  with  aniline  salt,  a  black  is 
obtained.     This  method  at  one  time  formed  the  basis  of  several  fancy  styles  in 
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which  ooloured  discharges  were  produced  on  a  black  ground,  but  is  oo«  quite 
out  of  date. 

Manganese  Sulphate  (MnS04HoO).  Like  the  ohloride,  manganese  buI] 
is  a  pink  salt.  It  is  also  used  in  the  same  way  for  "bronzes,"  and  requii 
further  description. 

The   acetate,    nitrate,    and    mixtures   of    these   with    the   Bulphate   Or   chloride 

maj  be  easily  prepared  by  double  decomposition  with  suitable  lead  salts,  but 
so  far  these  compounds  of  manganese  are  of  merely  scientific  interest   to  the 

Calico  printer. 

(10)  Calcium  Salts. 

The  only  calcium  salt  used  as  an  assistant  dant   is  the  acetate.     This  is 

usually  prepared  in  the  works  by  dissolving  burnt,  lime  in  acetic  acid. 

A.OBTATB    ol'    LlMK    J.".'  Tw. 

5  kilos,  burnt  lime  (GaO). 

'_'■">      ,,      hot  water. 
Adl  gradually  to  about 

26  kilos,  acet  ic  acid  9  Tw. 
Add    the  lime    until    the    mixture    is   slightly   alkaline  ;  allow   to  settle,    and    it 
the  filtered  liquor  is  free  from  iron,  decant  ii  ;  if  not,  add  more  lime,  and  settle 
again,  after  Btirring  it   up  well.      When  satisfactory,  decant   the  supernatant 
liquor,  wash  the  precipitate,  and  add  the  washings  to  the  strong  solution.     Then 

acidify  With  acetic  acid  (allow  about  2  per  cent,  excess)  and  Bet   at   23    Tw. 

Other  Compounds  of  calcium  arc  chalk,   the  Bulphocyanide,  bleaching  powder, 

and  the  oxalate.     Chalk  finds  its  chief  employment   for  neutralising  put: 
the  Bulphocyanide  is  restricted  to  the  preparation  of  the  corresponding  aluminium 

salt,  bleaching  powder  needs  no  mention  here,  and  the  oxalate  is  employed  solely 
as  an  addition  to  the  ehroinato  discharge  colours  on  [ndigO. 

Oxalate  of  Lime. —  Dissolve  1000 grmB.  of  oxalic  acid  in  water,  and  neutralise 
with  about  800  grins,  of  chalk.  Wash  the  precipitate  by  decantation,  and  then 
filter  and  press  it  until  it  weighs  2000  gnus.  =  50  per  cent.  Ca(('<  I0)s. 

(11)  Oil  Mordants. 

The  value  of  fatty  matters  in  dyeing  has  been  recognised  from  time 
immemorial.     The  particular  fatty  Bubstance  used  by  tic  ancient  Hindoos  in 

their  process  of  Madder  red  dyeing  was  derived  from  milk.  They  Steeped  the 
cotton  cloth  in  milk  and  then  spread  it  out  in  the  sun  to  dry,  repeating  the 
operations    until    it    was    sufficiently    impregnated    with    fat    to    tix    the    i- 

amount   of  alumina   in   the   fibre   when   steeped    in   a   solutii I    alum   oi 

preparation  of  alum.     At  the  present  time  an  analogous  trea  rved 

in  many  styles,  and  in  the  modern  process  of  Turkey  red  dyeing,  the  impreg- 
nating of  cloth  with  a  fatty  matter  is  no  less  essential  or  chai 
feature  than  in  the  old  Hindoo  process.  The  fatty  matters  used  today  are 
Me  oils,  modified  in  SUOh  a  way  as  to  render  then,  Boluble  in  water,  but 
their  function  is  the  same  as  that  of  milk  ;  and  although  a  good  deal  of  pro- 
found research  work  has  been  carried  out  with  the  object  of  elucidating  their 
exact  role,  the  chemical  changes  that  they  undergo  during  the  various  pr- 
of steaming,  mordanting,  and  dyeing  are  still  subject  to  contention,  and  their 
nature  is  as  yet  more  or  less  a  matter  of  opinion. 

Whatever  the  nature  of   these   chemical   changes  may   be,   it  is  beyond  all 

dispute   that    they   enable   the   oil    to   attract    the   mordant    ami    fix    it    u| the 

fibre  ;   BO  that,  practically,  the  fatty  I  ing  agent,  ami,  like  other 

firing  agents,  it  forms  a  component  part  of  the  ultimate  colour  lake  produced 
upon  the  cloth.      Further  than  that,  certain  oils  play  tl.e  part  of   true  mordants 
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towards  basic  colouring  matters ;  and  if  the  resulting  lakes  are  not  very  fast, 
they  are  at  least  a  combination  of  fatty  acid  with  colour  bases,  and  are  fixed 
upon  the  fibre  in  a  similar  way  to  all  other  colour  lakes.  Sometimes,  as  in  the 
last  instance,  the  oil,  or  at  least  the  tatty  acid,  acts  the  part  of  mordant,  the 
metallic  salt  with  which  it  is  combined  simply  acting  as  a  fixing  agent ;  at  other 
times  the  reverse  is  the  case,  the  metallic  base  playing  the  role  of  mordant, 
and  the  fatty  acid  that  of  the  fixing  agent.  In  Turkey-red  the  fatty  matter 
forms  an  insoluble  compound  with  the  alumina  of  the  mordant,  and  this  insoluble 
body  further  forms  a  coloured  lake  with  Alizarin.  If  the  fatty  acid  is  absent, 
the  full  brilliancy  of  the  red  cannot  be  obtained  by  any  means ;  and  if  the 
alumina  is  absent,  no  red  at  all  is  obtained.  From  this  it  is  evident  that  the 
presence  of  both  elements  is  essential  to  success ;  and  such  being  the  case,  it  is 
only  reasonable  to  infer  that  oil  and  alumina  in  combination  constitute  a  com- 
pound mordant,  and  that  the  oil  is  just  as  important  as  the  alumina,  although 
the  latter  is  the  real  base  of  the  colour  lake.  Cloth  mordanted  for  Turkey-red 
can  also  be  dyed  in  basic  colours,  the  oil  then  acting  as  mordant,  so  that  with 
mordant  (phenolic)  colours  (Alizarin,  etc.)  the  metallic  base  of  the  fatty 
compound  is  the  mordant,  and  with  basic  colours  (Methylene  blue,  Magenta, 
etc.),  the  fatty  element  is  the  mordant. 

For  these  reasons  oil  preparations  have  been  called  "  oil  mordants  "  ;  and  as 
their  importance  as  such  is  universally  recognised,  it  only  remains  to  consider 
their  preparation  and  application  in  practice. 

The  chemistry  of  the  subject  is  too  complex  to  treat  adequately  in  a  brief 
notice  like  the  present,  and  therefore  the  following  remarks  will  be  confined  to 
the  practical  aspect  of  oil  mordants.  Further  particulars  respecting  the  theory 
of  the  subject  are  easily  obtainable  from  the  many  works  dealing  specially  with 
the  question  of  the  chemical  technology  of  oils,  fats,  and  soaps ;  and  to  such 
works  as  these  the  reader  is  referred  for  concise  chemical  data. 

Castor  Oil. — The  basis  of  most  oil  mordants  used  at  the  present  time  is 
castor  oil,  the  essential  constituent  of  which  is  the  glycerin  compound  of  ricinoleic 
acid,  the  composition  of  which  is  represented  by  the  formula  C3H5(O.ClsrI3302)3. 
When  boiled  with  caustic  soda  or  sodium  carbonate  the  oil  is  decomposed,  with 
the  formation  of  the  sodium  salt  of  the  ricinoleic  acid  and  the  liberation  of 
glycerin. 

3NaOH  +  C3H6(O.C18H8302)8  =  3NaO.ClsH3302  +  C3H5(OH)3. 

The  ricinoleate  of  soda  is  the  well-known  castor  oil  soap,  and  is  used  as  such 
for  the  "  preparing  "  of  cloth  for  the  steam  style  of  printing.  More  frequently, 
however,  an  ammonio-soda-soap  is  employed  for  this  purpose,  as  the  ammonia 
volatilises  on  drying  the  padded  cloth,  leaving  the  free  fatty  acid  on  the  fibre. 
On  treating  castor  oil  soap  with  mineral  acids  the  ricinoleic  acid  is  set  free,  and 
can  then  be  combined  with  ammonia  and  soda  in  any  required  proportions ;  or 
ammonia  and  soda  soaps  can  be  made  separately  and  mixed  as  desired. 

In  practice  the  following  method  of  preparing  ricinoleic  acid  has  been  in 
use  for  many  years  : — 

Ricinoleic  Acid. 

40  kilos,  castor  oil. 
28      „     caustic  soda  70°  Tw. 
1 80     „     water. 

Boil  together  (adding  water  to  replace  that  evaporated)  until  a  few  drops 
of  the  soap  give  a  perfectly  clear  solution  with  cold  water ;  then  neutralise 
with  about 

{15  kilos,  sulphuric  acid  168"  Tw. 
100     „     water, 
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and  boil  again  until  the  Boating  mass  of  fatty  acid  beoomes  quite  thick.     Now 

allow  tin-  solution  I"  stand  sonic  time,  then  draw  oil'  the  watery  portion,  and 
wash  the  Fattj  aoid  two  or  three  times  with  hot  water.  Finally,  draw  oil' all 
the  water  and  collect  the  fatty  acid. 

Fi the  above  rioinolelo  acid  b   "prepare"  for  Bteam  Alizarin  reda  and 

pinks  is  made  as  under : — 

On  Prbpabb  tor  Reds  urn  Pinks. 
500  grins,  rioinolelo  acid. 
200      ..     1  il  rated  ammonia. 
200      „         „       sodium  carbonate  solution. 
100      ,,     water. 

1000  grms. 
This  equals  50  per  cent.  Fatty  acid. 

For  reds  and  pinks  printed  together  the  cloth  is  passed,  before  printing, 
through  the  above  solution  reduced  to  5  per  cent.  ;  for  pinks  alone,  2A  per  cent. 
fatty  acid  is  sufficient. 

Titrated  Soma   ami   Ammonia  (for  above). 

For  the  soda  take  L33  grms.  soda  ash  per  litre. 

For  the  ammonia  take  (iS'.l  grms.  ammonia  6  per  cent,  per  litre. 

\ 
20  0.0.  01  either  solution  ought  to  neutralise  43*4  CC   --  II., St  >.. 

I     *      * 

A  slight  excess  of  ammonia  is  not  injurious,  but  it  is  unnecessary  in  any 
oil  prepare. 

Although  the  ricinoleates  are  of  great  practical  utility,  they  are  not  con- 
sidered to  give  results  equal  to  those  obtained  by  the  use  of  the  sulphoricinoleates, 
and,  in  consequence,  the  latter  are  by  far  the  most  commonly  employed  both  for 
printing  and  dj  eing. 

On  the  large  scale  the  preparation  of  Bulphoricinoleic  acid  is  carried  out  in 
doubled  cased  Lead-lined  pans,  fitted  with  lead  agitators  and  "draw-off"  taps. 
A  constant  stream  of  cold  water  circulates  between  the  casings,  and  serves  to 
keep  the  temperature  of  the  contents  below  30°  C,  above  which  a  quite  different 
re*  Hon  is  apt  to  take  place,  to  the  utter  destruction  of  the  oil  mordanl  us  such. 
The  castor  oil  is  placed  in  the  pan,  and  concentrated  sulphuric  acid  is  allowed 
to  trickle  into  it  slowly  through  a  glass  tube.  The  mixture  is  stirred  the  whole 
time,  and  when  all  the  acid  has  been  added  it  is  allowed  to  stand  overnight — 
or  longer  in  winter  -to  complete  the  reaction.  The  product  is  then  well  w 
with  brine,  and  either  neutralised  in  the  pan  or  drawn  off  for  treatment  elsewhere. 

In  practice,  the  following  proportions  have  given  good  results;  but  the 
quantity   of  sulphuric  acid    is   subject    to   modification   according   to   the    time  of 

year  at  which  the  "oleine"  is  made.  In  winter  and  cold  weather  it  is  Frequently 
necessary  to  use  as  much  as  40  to  50  per  cent,  of  sulphuric  acid  calculated  on 
the  weight  of  oil. 

SULPHORICTNOLEIC    A'  in. 

To  40  kilos,  castor  oil,  add  slowly  it  not  above  30°-35°  C. 
10     ,,     sulphuric  acid  168°  Tw. 

Allow  to  Stand  12-21  hours  and  then  wash  by  d.rantation  with 

f  120  kilos,  water  at  36°  C. 

(    12     ,,      common  salt  or  Glauber  salt 

Run  the  wash  water  from  under  the  fatty  aeel  and  repeat  the  Washing  twice,  with 

the  same  proportions  of  salt  and  water.      Finally  allow  all  the  Fatty  aoid  to  1 

the  surface  and  then  skim  it  oh"  or  run  off  the  water  beneath  it.      Yield  =  53  kilos. 
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SULPHORICINOLEATE   OF   SODA — OLEINE,  etc. 

(    250  grms.  of  the  above  acid. 
I    500     „      water. 
Add  about 

150  grms.  caustic  soda  15°  Tw.  until  the  solution  is  just  slightly 
alkaline,  then  add  water  to  make  up  to  1000  grms. 

1000  grms. 
This  equals  25  per  cent,  fatty  acid. 

The  above  may  be  used  for  Turkey-red  dyeing  and  for  various  other  purposes 
including  the  preparation  of  compound  tin  mordants,  which  are  also  employed 
extensively  in  chintz  printing  and  other  steam  styles.  The  ammonia  salt  may 
be  made  in  a  similar  way. 

Sulphoricinoleate  of  Ammonia  25  per  cent. 
250  grms.  sulphoricinoleic  acid. 
500     ,,       water. 

110     ,,       ammonia  (6  per  cent.  NH3). 
140     „       water. 

1000  grms. 
In  addition  to  the  simple  alkaline  salts  of  the  above  fatty  acids  it  is  in  many 
instances  advantageous  to  make  use  of  their  stannous  and  stannic  compounds, 
especially  where  particularly  bright  colours  are  desired.  The  tin  sulpho- 
ricinoleutes  are  soluble  in  ammonia  and  can  therefore  be  applied  to  the  cloth  with- 
out difficulty.  As  a  rule  they  form  about  2  per  cent,  of  the  total  fatty  bodies 
present  in  a  "  prepare,"  but  they  may  be  increased  if  occasion  demands,  although 
if  too  great  a  quantity  be  used  the  white  ground  of  the  printed  cloth  is  apt  to 
become  yellow. 

Stannous  Sulphoricinoleate. 

50  kilos,  sulphoricinoleate  of  soda  25  per  cent. 
Heat  to  40°  C.  and  add  slowly,  stirring  all  the  time, 
j    3'2  kilos,  stannous  chloride  in 
(  20         ,,      cold  water. 
A  slight  excess  of  stannous  chloride  is  advantageous.     Filter  off  to  17 "8  kilos.  = 
35'6  kilos,  of  paste  from  100  kilos,  oleine. 

The  ammonio-stannous  salt  is  made  by  adding  the  above  to  "  ammonia 
oleine,"  and  the  stannic  compound  by  precipitating  the  fatty  acid  from 
sulphoricinoleate  of  soda  with  oxymuriate  of  tin. 

Ammonio-stannous  Sulphoricinoleate. 
250  grms.  sulphoricinoleic  acid. 
250     ,,       stannous  sulphoricinoleate. 
300     „       cold  water. 
Add  about 

120     ,,       ammonia  6  per  cent,  and  make  up  with  water  to 

1000  grms. 

Stannic  Sulphoricinoleate. 

1000  grms.  sulphoricinoleate  of  soda  25  per  cent. 
Add  gradually,  stirring  all  the  time, 

90  grms.  oxymuriate  of  tin. 
Wait  a  little  after  each  addition,  and  guard  against  an  excess  of   tin  at    any 
one  time,  otherwise  the  product  separates  out  badly. 
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1000  grms.  of  1 1 ■  ■  -  Boda  "oleine"  25  per  rent.     375*5  "f  the  tin  Bait. 

In  using  these  tin  com] ids  for  preparing  calico  for  the  steam  Btyle  they 

are  mixed  with  the  ordinary  oleines  in  the  Brel  instance,  and  then  reduced  with 

water  to  the  proper  strength,  a  sufficiency  of  a tonia  being  added  to  di 

the  tin  compound1)  or  "Tin  Oil,"  as  it  is  termed.     Thus  for  strain  work  con 
taining  heavy  Alizarin   reds  the  following  mixture  is  used   for   preparin 
oloth  :— 

."1  per  cent.  "Tin  Oil"  Pbhf  lbs. 

20  kilos,  of  25  per  cent.  "Tin  Oil." 
Reduced  with  water  and  ammonia  to  make 

100  kilos. 
This  mixture  contains  5  per  cent,  fatty  acids. 

25  per  cent.   "Tin  Oil"  (for  above). 

980  grins.  25  per  cent,  sulphoricinoleate  of  soda. 

20     „       stannous  sulphoricinoleate. 

1000 

The  sulphoricinoleate  of  soda  may  be  replaced  by  the  corresponding  ammonia 
Bait,  either  wholly  or  in  part,  and  castor-oil  soda  soap  (ricinoleate  of  soda)  may 
also  be  employed  with  satisfactory  results. 

One  of  the  most  importanl  Btages  in  the  dyeing  of  Alizarin  reds  is  the  oiling 

and  Bteaming  Of  the  goods  after  ilycing.  The  object  of  this  is  to  brighten  1  lie 
red,  and  it  may  be  attained  by  using  any  of  the  ordinary  "oleines"  or  "soluble 
oils,"  especially  if  they  contain  a  little  Oxalic  acid.  A  much  better  result,  how 
ever,  is  obtained  by  using  one  or  other  of  the  following  "oil  prepares.' 

Brightening  Oii  fob  Maddeb  reds  I. 

200  grms.  sulphoricinoleate  of  soda  25  per  cent. 
15     ,,       stannous-ammonia  sulphoricinoleate. 
125     ,,       oxalate  of  ammonia  .'!   Tw. 
660     „       water. 


1000  grms.  =  5  per  cent,  fatty  acids, 


Briohtbning  Oil  fob  Maim>ek  reus  II. 

200  grms.  sulphoricinoleate  of  soda  25  per  cent, 
j         3     ,,       oxalic  acid. 
-J        2i  ,,      stannous  chloride. 

(    liOO     ,,       water  and  enough  ammonia    and    water    to   dissolve    the 
precipitate  and  make  up  to — 
1000  grms.  =  5  per  cent,  fatty  acids. 

The  dyed  cloth  is  padded  in  either  of  the  foregoing  solutions,  then  dried, 
steamed  for  an  hour  at  1">  lbs.  per  sq.  in.  pressure,  and  then  washed  and  soaped. 
The  oil  enters  into  combination  with    the   colour  lake,  which  ultimately  00 
of  Alizarin,  alumina,  tin,  and  fatty  matter. 

The  presence  of  oily  or  fatty  compounds  on  the  fibre  intensifies  the  depth 
and  increases  the  brilliancy  of  the  majority  of  colouring  matters  used  in  calico 
printing,  and  for  this  reason  almost  all  goods  are  now  prepared  in  oleine  before 
printing,  the  chief  exceptions  being  those  upon  which  patterns  are  printed  in 
alumina  and  iron  mordants.  These  goods  have  to  be  dyed  after  printing,  and  if 
the  cloth  contained  any  fatty  matter  this  would  attract  dyestuff  to  the  white 
parts  of  the  cloth  and  thus  stain  them,  possibly  beyond  remedy.  Hence  the  oil 
is  applied  after  dyeing  as  described  above. 
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Olive  Oil  was  atone  time  used  exclusively  for  the  preparation  of  "oleines," 
"soluble  oils,"  etc.,  and  is  still  largely  employed  for  dyeing  the  best  Turkey- 
reds.  Its  price  prevents  its  general  application  now  that  castor  oil  lias  been 
found  equally  suitable  for  most  classes  of  work.  Many  experiments,  on  an 
industrial  scale,  have  been  made,  with  the  hope  of  substituting  a  cheaper  oil 
for  olive  oil  in  Turkey-red  works,  but  so  far  but  little  success  has  attended 
these  efforts.  Castor  oil  and  cotton-seed  oil  both  yield  bright,  even  brilliant, 
reds,  but  they  do  not  possess  the  extraordinary  fastness  to  light,  soap,  and 
acid  that  is  associated  with  the  old-fashioned  Turkey-red  on  an  olive  oil  pre- 
pared foundation,  neither  are  they  so  rich  and  full  in  appearance.  For  high-class 
Turkey-red,  therefore,  olive  oil  is  still  the  fatty  matter  par  excellence  to  use. 

In  the  old  processes  of  Turkey-red  dyeing  the  cloth  was  repeatedly  treated 
in  an  emulsion  made  from  olive  oil  and  a  weak  solution  of  soda  or  sheep-dung. 
After  each  padding  it  was  hung  in  a  hot  stove  or  chamber  to  dry  and  "age." 
During  the  successive  paddings  and  "ageings  "  the  oil  became  transformed  into 
a  substance  capable  of  combining  with  alumina  mordants,  and  the  oleate  of 
alumina  (?)  thus  formed  was  in  turn  capable  of  combining  with  Madder  or 
Alizarin  to  form  Turkey-red.  What  the  nature  of  the  chemical  changes  under- 
gone by  the  oil  in  "ageing"  really  is  cannot  be  affirmed  with  certainty,  but  it 
is  probably  transformed  into  oxyoleic  acid  by  the  combined  action  of  heat  and 
air.  That  some  process  of  oxidation  takes  place  is  generally  admitted,  and  this 
fact  has  led  to  many  attempts  at  hastening  the  process.  Beyond  noting  that 
various  oxidising  agents  were  added  to  the  oil  itself,  and  that  the  oil  was 
oxidised  before  use  by  treating  it  with  chlorine,  etc.,  it  is  unnecessary  to  go  into 
these  old  methods,  since  they  are  now  rarely,  or  never,  emplo3*ed.  Steiner 
impregnated  the  cloth  in  hot,  pure  olive  oil,  then  dried  it  at  70"  C.,  and  after- 
wards treated  it  in  weak  solutions  of  soda,  "  stoving  "  after  each  treatment  for 
two  hours  at  75°  C.  ;  in  this  way  he  shortened  the  process,  but  even  this  short 
process  has  had  to  give  way  before  the  "oleine  process,"  which,  when  properly 
worked,  yields  reds  equal  to  anything  hitherto  produced. 

The  manufacture  of  oil  mordants  of  all  descriptions  from  olive  oil  is  identical 
with  that  of  similar  mordants  from  castor  oil;  in  fact,  the  only  difference 
between  the  two  series  of  compounds  is  that  due  to  the  slightly  different 
composition  of  olive  oil. 

Olive  oil  consists  essentially  of  the  glycerin  compound  of  oleic  acid,  which 
contains  three  atoms  less  of  oxygen  than  the  corresponding  glycerin  compound 
of  castor  oil.  In  addition,  olive  oil  contains  tripalmitin,  and  it  is  not  unlikely 
that  this  may  account  for  the  superiority  of  olive  oil  over  castor  oil  for  Turkey- 
red  work,  or  at  least  influence  the  result  in  some  way,  for  it  is  not  uncommon 
for  complex  bodies  to  produce  the  fastest  colour  lakes. 

When  shaken  up  with  dilute  solutions  of  alkali,  olive  oil  is  not  saponified,  but 
forms  the  emulsion  already  mentioned,  in  which  it  exists  in  an  extremely  fine 
state  of  division.  The  quality  of  oil  best  adapted  for  this  purpose  is  that 
obtained  at  the  second  extraction  of  oil  from  the  fruit ;  the  product  obtained  at 
the  first  extraction  by  pressing  the  ripe  fruit  in  the  cold  is  known  as  "  virgin  "  or 
"cold  drawn"  oil,  and  is  the  purest  and  most  highly  esteemed  quality  for  food 
and  burning.  The  oil  obtained  at  the  second  extraction,  by  the  aid  of  heat  and 
great  pressure,  and  after  the  husks  and  crushed  fruit  have  been  steeped  in 
boiling  water  and  piled  in  heaps  until  a  kind  of  fermentation  has  occurred, 
gradually  becomes  rancid  (rancid  Gallipoli,  Fr.  huile  tournante),  owing  to  the 
liberation  of  the  free  fatty  acids,  and  is  the  quality  most  suitable  for  Turkey- 
red  dyeing.  The  presence  of  the  free  stearic,  oleic,  and  palmitic  acids, 
together  with  a  certain  amount  of  nitrogenous  organic  matter,  promotes  the 
rapid  formation  of  a  more  or  less  permanent  emulsion,  and  is  found  by 
experience  to  ensure  the  fastest  and  brightest  reds. 
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An  emulsion  thai  is  in  general  iue  for  Turkey-red  dyeing  by  the  old  process 
is  the  following  1 — 

•  >i.i\  ■  i  in.  Kui  1  an  in  r>  per  cent. 

I    61 1  kilos  1 in'""  olive  oiL 

39  „  Boda  orystala  (Na,CO,  l0HsO). 
I  Km  ..  water.  ' 
Mix  well  until  thoroughly  emulsified,  and  then  add  sufficient  water  at  50°  C. 
to  make  the  whole  up  to  1000  kilogrammes.  If  the  emulsion  tends  to  separate, 
add  more  sodium  carbonate,  or  about  10  Kilos,  of  cow  dung,  until  it  remains 
permanent  some  twelve  to  sixteen  hours.  The  emulsion  can  be  strengthened  or 
diluted  according  to  circumstances. 

Boiled  with  caustic  alkalies  or  alkaline  carbonates,  olive  oil  is  saponified  in  the 

tor  oil,  Imt  the  soap  is  not  used  as  a  mordant,  although  it 
possessee  a  very  similar  composition.  It  consists  essentially  of  sodium  or 
potassium  oleate,  and  its  close  resemblance  to  castor  oil  soap  i.s  evident  on 
comparing  their  respective  formula;, — 

C1,H33O.ONa.  C18HwO,.ONa. 

Olive  oil  soap.  C    tor  oil  soap. 

•  dive  oil  soda  soap,  known  better  as  "  Marseilles  Soap,"  is  largely  used  for  the 
after-soaping  of  Turkey-red  dyed  goods,  and,  where  not  too  expensive,  for 
ordinary  printed  goods  of  all  descriptions.  Its  advantages  are,  that  it  is  a 
dependable  article,  regular  in  composition,  and  neutral. 

By  acting  on  olive  oil  with  Btrong  sulphuric-  acid  in  the  cold,  analogous 
compounds  to  those  prepared  from  castor  oil  under  the  same  conditions  are 
obtained.  These  bodies  combined  and  neutralised  with  soda  or  ammonia 
constitute  the  olive-oil  "oleinee,"  Bulphated,  soluble,  and  Alizarin  oils  of 
commerce.      As  previously  noted,  they  are  Buitable  for  all  purposes  to  which 

such    Compounds    are    applied,   but    their    cost     limits    their    use    to    Turkey  red 

dyeing;  and  although  they  are  occasionally  used  for  preparing  "steam"  work, 
they  oiler  no  advantages  in  this  direction  over  the  castor  oil  preparations. 

The  manufacture  of  olive  oil  "oleins"  is  identical  with  that  already 
described  for  the  manufacture  of  the  castor  oil  compounds,  and  the  various  tin 
oleates  can  be  similarly  produced. 

Tic   practical  application  of  olive  oil  will  be  dealt  with  in  connection  with 
ing  of  Turkey-red. 

Most  of  the  oxidised  oils,  to  which  a  Blight  allusion  has  already  been  made, 
are  of  little  practical  interest,  and  if  used  at  all,  arc  used  to  a  very  limited 
extent.  One  compound,  which  may  perhaps  be  classed  amongst  them,  is, 
however,  largely  employed  by  the  calico  printer  ill  the  production  111"  " 
Alizarin  reds.''  It  is  generally  known  as  "chlor  oil,"  and  consists  of  a  mixture 
of  olive  oil  with  bleaching  powder  solution. 

"ChlOB  Oil." 

100  kilos,  of  olive  oil. 

100  litres  of  bleaching  powder  solution  7  l'    Tw.  i     25  grms. 
chlorine  per  litre). 
Stir  well  together  until  the  emulsion  is  homogeneous. 

In  place  of  olive  oil,  the  cheaper  cotton-seed  and   rape  seed  oils  may  b. 
with    advantage  :    in    fact,  these   two   oils   are    perhaps   as  often  employed  as 
olive  oil  at  the  present  time. 

The  1  from  cotton-seed  and  rape  seed  oils  possess  different 

properties   from   those   made   from  olive  and   castor  oils.      They  do  not  dissolve 
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in  water,  but  only  form  a  sort  of  emulsion;  neither  do  they  lend  themselves 
to  the  production  of  the  best  qualities  of  Turkey-red.  At  the  same  time  they 
are  used  for  this  purpose,  a  cottou-seed  oil  prepare,  containing  a  little  cow-dung 
and  an  excess  of  sodium  carbonate,  being  frequently  employed  in  the  same  way 

almost  as  the  ordinary  olive  oil  emulsions,  except  that  the  goods  are  steamed 
instead  of  being  "  stoved."     This  prepare  may  be  made  up  as  follows  : — 

6  per  cent.  "Cotton-seed  Oil  Prepare"  (for  Turkey-red). 
rp    |  60  kilos,  cotton-seed  oil  add  gradually — 
|  10      „     sulphuric  acid  168°  Tw. 
Allow  to  act  (in  the  cold)  12-24  hours,  and  then  neutralise  with  caustic  soda. 
Then  add 

(    12  kilos,  soda  ash. 
<     10      ,,     cow-dung. 
(500      „     water. 
Stir  well  to  emulsify  properly,  and  then  add  sufficient  water  to  bring  the  whole 
up  to  1000  kilogrammes. 

Goods  prepared  in  this  solution  are  steamed  after  drying,  allowed  to  lie  in 
pile  a  day  or  two,  and  then  lightly  washed  through  dilute  sodium  carbonate 
(1J°  Tw.)  and  water,  after  which  they  are  mordanted  and  dyed  as  usual. 

The  red  produced  in  this  way  is  very  bright,  but  it  does  not  resist  the 
action  of  mineral  acids  so  well  as  that  resulting  from  the  use  of  olive  oil, 
neither  does  it  possess  the  same  "  fulness "  of  shade  nor  fastness  to  energetic 
soaping. 

The  chief  use  of  cotton-seed  oil  is  for  soap-making,  and  for  adding  to  boiled 
starch  thickenings  for  the  purpose  of  softening  them.  Most  of  the  cheap 
"colour  oils"  consist  of  either  cotton-seed  or  rape-seed  oil,  both  of  which  are 
suitable  substitutes  for  olive  oil  in  boiled  thickening  pastes. 

(12)  Tannic  Acid. 

The  use  of  tannic  acid  (the  astringent  principle  of  myrobalaus,  sumach, 
valonia,  gall  nuts,  divi-divi,  etc.)  as  a  mordant  depends  upon  its  property  of 
forming  insoluble  coloured  precipitates  with  the  colourless  or  leuco  bases  of 
basic  aniline  dyestuffs.  During  this  reaction  the  mineral  or  organic  acids 
combined  with  the  colour  base  in  the  dyestuffare  liberated,  and  if  not  neutralised 
in  some  way,  they  tend  to  redissolve  the  coloured  precipitate  or  "lake."  Even 
an  excess  of  tannic  acid  forms  soluble  compounds  with  basic  dyestuffs ;  hence, 
in  order  to  obtain  insoluble  compounds,  it  is  essential  to  neutralise  all  free  acid 
whatsoever.  This  may  be  doue  by  adding  sodium  carbonate  to  the  mixed 
solutions,  or  to  one  of  them,  before  the  precipitation  is  effected,  but  in  practice 
it  is  found  better,  in  every  way,  to  precipitate  the  tannic  acid  on  the  cloth  as 
an  insoluble  metallic  tannate,  the  metallic  base  of  which  combines,  more  or 
less,  with  the  liberated  acids.  These  insoluble  tannates  possess  quite  as  great 
an  affinity  for  the  leuco  bases  of  colouring  matters  as  does  the  free  tannic  acid, 
and  the  compounds  they  form  possess  the  additional  valuable  quality  of  being 
much  "  faster "  to  soaping  than  the  simple  compounds  of  tanuic  acid  and 
colour  base. 

As  is  well  known,  tannic  acid  produces  insoluble  salts  with  aluminium,  iron, 
tin,  chromium,  and  other  metallic  salts ;  and  consequently  cloth  mordanted  with 
any  of  these  tannates  can  be  dyed  either  in  basic  colours  or  in  mordant  colours, 
like  Alizarin,  Logwood,  etc.  This  dual  character  of  tannic  acid  as  fixing  agent 
and  mordant  is  of  the  utmost  value,  and  is  taken  advantage  of  in  many  styles 
of  work.  The  tannate  of  iron  is  a  blackish  precipitate,  which  is  sometimes  made 
to  serve  as  a  grey  self  colour,  and  thus  tannic  acid  may,  in  a  sense,  be  considered 
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as  a  colouring  matter  in  addition  to  its  other  uses.  In  this  capacity,  however, 
ii  is  rarely  employed  (except  in  the  manufacture  of  inks),  its  chief  use  being  to 
"  tone  "  or  darken  other  colouring  matters  that  are  dyed  upon  it,  and  are  fixed 
upon  the  fibre  as  tannic  acid  or  iron  lakes,  according  to  the  class  of  colouring 
matter  employed, 

Tl »tton  fibre  possesses  the  property  of  abstracting  tannic  acid  from  its 

solutions;  and  so  great  is  its  power  iii  this  respect  that  it  will  retain  the  whole 
of  the  tannic  acid  it  has  absorbed  from  a  5  per  cent,  solution  when  it  is  after 
wards   steeped    in    weaker    solutions.        As    a    matter    of    fact,    .1.     Koeehlin    has 

ascertained  that  it  will  even  absorb  additional  tannic  acid  from  a  2  per  cent. 
solution,  and  will  only  begin  to  part  with  it  in  a  solution  reduced  to  -02  per 
cent,  of  tannic  mid. 

Although  the  steeping  method  of  mordanting  is  used  for  dyeing  yarn  and 
calico,  the  most  expeditious  method  of  applying  tannic  acid  to  the  fibre  of 
woven  cotton  fabrics  is  by  padding  in  a  mangle,  as  practised  by  the  calico 
printer  to  the  exclusion  of  all  other  methods.  Padding  entails  the  use  of 
very  much  stronger  solutions  than  "steeping,"  but  at  the  same  time  a  cor- 
respondingly small  volume  of  liquor  can  be  used,  so  that  while  the  process  is 
aeeel. 'rated,  no  extra  expense  for  material  is  incurred.  After  padding,  the 
cloth  is  immediately  dried  over  copper  cylinders  or  in  hot  air,  ami  can  then  be 
passed  into  the  fixing  bath  without  any  risk  of  the  tannic  acid  dissolving  oil' 
and  forming  a  useless  precipitate  in  the  bath. 

The  usual  fixing  agent  for  tannic  acid  is  tartar  emetic  (or  other  salts  of 
antimony),  though,  as  noted  above,  other  metallic  salts  are  capable  of  forming 
insoluble  tannates,  and  are  utilised  for  the  purpose  in  special  cases.  The 
tannate  of  antimony  is  white,  and  quite  insoluble  in  water,  qualities  which 
render  it  peculiarly  adapted  to  the  production  of  bright  shades;  it  is  pre 
cipitated  easily  in  the  cold,  especially  in  the  presence  of  common  salt  ;  and  it 
dissolves  in  concentrated  caustic  soda, — a  property  which  allows  of  white 
designs  being  produced  on  a  dyed  basic  colour  ground. 

In  mordanting  cloth  for  printing  and  dyeing,  the  following  method  may  be 
employed  with  good  results:  — 

(1)  Pad  the  cloth  through  a  •">  per  cent,  tannin  solution. 

5  per  cent.  Tannin  Mordant. 

j     50  grms.  tannic  acid. 

50     ..      common  salt. 

|  900       ..       water. 

(2)  Dry  the  g Is  mid  \\x  them  by   running  through   a   2   per  cent,  solution 

of  i  artar  emetic  and  chalk. 

_'  per  cent.  Fixing  Liquor. 

j     20  u'rms.  tartar  emel  ic. 
'    I'D      ..      chalk. 
I  960      „      water. 
At    10°  C. 

The  chalk  is  added  to  neutralise  the  acidity  of  the  acid  potassium  tartrate 
[C4H404(OH)(OK)],  which  gradually  accumulates  as  the  antimony  is  taken  up  by 
the  tannic  acid. 

(3)  Well  wash  the  cloth  and  then  dry  it.  It  may  then  be  dyed  at  once  or 
printed  in  caustic  soda,  steamed,  washed,  and  dyed  in  basic  colours. 

Another  method  of  fixing  tannic  acid  on  the  fibre  is  first  to  print  an  iron  or 
aluminium    mordant,    "age"   and    "dung"    it   as   usual,   and    then   dye    it    up    m 

tannic  acid  or  any  of  the  vegetable  tannin  matters,— say  sumach,  for  in 

The  tannin  is  \\\r.\  on  the  printed  part-   ol    the  cloth  as  an   insoluble   l  innate  of 
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iron  or  alumina,  and  after  soaping,  to  clear  the  imprinted  portions,  it  can  be 
dyed  up  in  any  required  basic  colour,  thus  giving  a  coloured  pattern  on  a  white 
ground.  The  same  effect  can  be  produced  by  printing  a  thickened  solution  of 
tannic  acid,  fixing  it  in  tartar  emetic,  and  dyeing  afterwards;  also  by  printing  a 
mixture  of  aluminium  sulphate  or  alum,  acetic  acid,  tannic  acid,  and  ammonium 
chloride.  The  latter  is  not  essential,  but  aids  the  fixation.  Print,  steam, 
and  dye. 

5  per  cent.  Tannin  Mordant. 
j     50  grms.  tannic  acid. 
•     10     ,,     ammonium  chloride. 
(100      „      water. 
Dissolve  and  add 

10  grms.  aluminium  sulphate. 
75      ,,      acetic  acid  9°  Tw. 
50      ,,      water. 
705      ,,      gum  tragacanth  thickening. 

Before  steaming,  the  tannic  acid  does  not  unite  with  alumina  in  the 
presence  of  the  acetic  acid,  but  when  the  latter  is  volatilised  the  precipitation 
takes  place  in  the  fibre,  and  it  suffices  simply  to  wash  the  goods  before  dyeing. 
A  better  result  is  obtained  by  a  supplementary  fixation  in  a  dilute  solution  of 
tartar  emetic;  in  which  case  the  alumina  exerts  a  beneficial  influence  on  the 
brightness  of  the  ultimate  colour,  which  is  also  faster  than  if  no  alumina  were 
present.  By  replacing  the  gum  tragacanth  with  water  the  solution  may  be  used 
for  ordinary  mordanting  for  printing  in  caustic  soda,  as  above.  The  ammonium 
chloride  then  prevents  the  caustic  soda  "scum"  on  the  printing  roller  from 
injuring  the  parts  of  the  cloth  which  are  intended  to  retain  the  mordant  and 
form  the  coloured  ground  when  dyed.  After  printing,  the  goods  arc  passed 
through  the  "rapid  ager"  fixed  in  tartar  emetic  (if  desired),  washed  and  dyed. 

The  fact  that  the  tannates  of  basic  colours  are  soluble  in  excess  of  acid  is 
taken  advantage  of  in  the  printing  of  steam  colours.  A  thickened  paste  con- 
taining acetic  acid,  a  little  tartaric  acid,  tannic  acid,  and  basic  colouring  matter 
is  printed  on  white  cloth.  The  cloth  is  then  dried  and  steamed,  when  the  acetic 
acid  is  driven  off  and  the  tannic  acid  combines  with  the  colouring  matter  to  form 
an  insoluble  "lake,"  which  is  rendered  still  more  insoluble  by  a  passage  through 
tartar  emetic  and  chalk,  whereby  the  still  remaining  tartaric  acid  is  neutralised 
and  an  insoluble  double  tannate  of  antimonj'  and  colour  base  is  produced. 

For  dark  shades  of  blue,  green,  brown,  etc.,  any  of  the  vegetable  tannin 
matters  can  be  used  in  all  cases  where  their  colour  does  not  detract  from  that 
required  ;  but  for  light  shades,  tannic  acid  itself  is  always  preferable,  since,  in  the 
qualities  specially  prepared  for  this  class  of  work,  it  possesses  very  little  colour — 
at  most  only  a  pale  yellow  tint. 

(13)  Various  Assistants  and  Preparations. 

It  is  impossible  to  give  even  the  briefest  description  of  every  substance  used 
in  calico  printing,  therefore  only  the  most  important  have  been  dealt  with  ;  but 
there  exist  many  others  that  will  be  mentioned  in  the  following  pages,  and  of 
these  some  are  too  well  known  to  require  any  detailed  descriptions,  and  others 
are  only  used  occasionally  or  for  special  processes.  Amongst  the  former  may  be 
classed  the  various  salts  of  soda  and  potash,  chalk,  lime,  the  various  acids, 
bleaching  powder,  alcohol,  ether,  glycerin,  glucose,  malt,  turpentine,  benzene, 
carbolic  acid,  borax,  ammonia,  wax,  etc.,  all  of  which  are  common  articles  of 
commerce.  While  not  entering  into  any  discussion  of  their  general  properties 
or  modes  of  manufacture,  their  special  functions  will  be  pointed  out  in  all  cases 
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trhere  they  play  an  essential  pari  in  any  process  given  in  the  following  pages, 
and  not  already  explained.  This  will  prevent  needless  repetition,  and  will  allow 
of  each  "  style  of  printing  "  being  treated  as  a  whole,  without  the  necessity  of 
referring  to  all  parts  of  the  volume  at  every  turn. 

The  most  important  preparations  that  have  not  been  given  include  vanadium 
ohloride,  magnesium  acetate,  the  citrates  of  soda  and  ammonia,  Chrome  yellow 
and  orange,  Prussian  blue,  soda  ohemjok,  nitrate  of  ammonia,  and  ammonium 
oxalate. 

(1)  Vanadium  Chloride  (VC1.,)  is  a  hlue  solution  used  as  an  oxygen  carrier 
in  Aniline  black  printing  and  dyeing.  It  may  be  made  according  to  the  following 
recipe  :  — 

Vanadium  Chloride  Solution,  1  per  cent. 

in  grms.  vanadate  of  ammonia  (NH4V( >..). 
Tii     ,,      hydrochloric  acid  30  per  cent. 

40       .,        water. 
7       „       glycerin. 
Heat  until  a  pure  blue  is  obtained  ;  then  make  up  with  water  to  1000  gran 
A  solution  one-tenth  of  this  strength  (1  :  1000)  is  usually  employed  in  practice, 
and  can  be  reduced  from  stock  as  required. 

(2)  Magnesium  Acetate  [Mg(C«HsOj)j]  finds  its  chief  use  as  a  resist  for 
Aniline  black.  It  yields  brighter  colours  than  sodium  acetate,  by  reason  of  the 
fact  that  magnesium  oxide  does  not  injure  the  colours  to  the  same  extent  as 
sodium  hydrate  during  the  reaction  brought  about  in  steaming. 

Magnesium   Acetate  .32°  Tw. 

1000  grms.  magnesium  carbonate. 

4000      „     acetic  acid  9"  Tw. 
Add    the   magnesium   salt   to    the    acid    gradually  and    until    it    is    slightly   in 
excess,  then  heat  gently  until  the  filtered  liimor  contains  no  trace  of  iron;  decant, 
filter,  and  saturate  with  acetic  acid. 

(3)  Citrates  of  Soda. — These  salts,  in  varying  degrees  of  acidity,  are  largely 
used  as  resists  under  iron  and  aluminium  mordants,  and  under  steam  Alizarin 
pinks.  They  act  by  preventing  the  precipitation  of  the  insoluble  basic  salts  and 
oxides  during  the  ageing  and  steaming  processes.  They  are  prepared  by  dis- 
solving citric  acid  in  caustic  soda. 

I.  II. 

Citric  acid  .        .        .120        120 

Caustic  soda  71°  Tw.  .         .         70  140 

I.  CsH4(OH)(CO,H)s(COjNa)  very  acid  salt. 

II.  CgH^OHXCOjHXCOjNaJj  acid 

III.  C,H4(OH)(C02Na),  neutral      .. 

IV.  (        „        „        )  +  J  molecule  NaOH  alkaline     .. 

Mixed  with  China  clay,  sodium  chlorate,  and  yellow  prussiate  of  potash,  these 
citrates  are  employed  in  oxidation  disohargefi  On  B  great  variety  of  dyed  grounds. 

(4)  Citrate  of  Ammonia  [CsH4(OH)(COONH4)J  is  prepared  by  dissolving 
finely  ground  citric  acid  in  cold  ammonia  in  a  covered  ca 

Citrate  of  Ammonia  20"  Tw. 

j  200  grms.  finely  ground  citric  acid. 
•:500      .,      ammonia  20  per  cent.  Ml. 
I  300     „     water. 
Dissolve,  and  add  a  little  water  to  bring  the  solution  down  to  20   Tw. 


III. 

IV. 

120 

120 

210 

2  to 
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Citrate  of  ammonia  is  used  like  the  citrates  of  soda  for  all  kinds  of  resists  and 
discharges.  On  steaming  it  decomposes,  leaving  the  free  acid  on  the  fibre — an 
essential  in  some  classes  of  work. 

The  tartrate  is  made  in  the  same  way  and  is  used  for  the  same  purj    -   - 
The  oxalate  is  a  somewhat  insoluble  salt,  made  by  mixing  solutions  of  oxalic 
acid  and  ammonia  in  proper  proportions.     It  crystallises  out  at  a  strength  above 
3°  T\v.,  and  is  mainly  used  as  an  addition  to  "brightening  oils  "for  Alizarin- 
dyed  reds. 

(5)  Nitrate  of  Ammonia  (XH4X03)  is  a  well-known  salt.  In  practice  it  is 
prepared  by  neutralising  ammonia  with  nitric  acid. 

Xitrate  of  Ammonia  32°  Tw. 

8,500  grms.  ammonia  20  per  cent. 
Add  gradually 

12,000      „      nitric  acid  66=  Tw. 
Neutralise,  and  set  at  32°  Tw. 

A  thickened  solution  of  the  above  when  printed  on  tannin-mordanted  cloth 
resists  the  action  of  an  overprint  of  caustic  soda,  and  preserves  the  tannin  under 
it  from  being  discharged  by  the  caustic  sola  cover.  The  same  paste  printed  on 
white  cloth  prevents  the  fixation  of  albumen  colours,  though  in  this  connection 
it  is  not  quite  so  convenient  to  use  as  zinc  sulphate,  which  is  both  cheap  and 
effective.  Mixed  with  steam  Alizarin  red.  nitrate  of  ammonia  enables  it  to 
resist  albumen  colour  "covers,"  and  thus  produce  a  clean-cut  red  on  a  fancy 
ground  not  specially  engraved  for  it.  This  latter  style  is  not  much  used  at 
present. 

(6)  Chrome  Yellow  and  Orange  Pigments. — These  pigment  colours,  although 
usually  bought,  are  made  quite  as  well  and  much  more  cheaply  by  the  colour 
mixer  himself. 

Chrome  Yellow  I.  (Maize). 

f    760  grms.  acetate  of  lead. 
I  4000      „     boiling  water. 
Add  gradually 

,  i    300  grms.  bichromate  of  potash. 
1  3000      „     boiling  water. 
Wash  four  times  by  decantation  and  filter  to  a  stiff  paste. 

Chrome  Yellow  II.  (Lemon). 

500  grms.  lead  acetate. 
5000      „      water. 
Dissolve,  cool,  avid  add,  whilst  stirring,  a  cold  solution  of — 
/       90  grms.  bichromate  of  soda. 
,  J     115       „     aluminium  sulphate. 
)  2000      „     water. 
(      35      „     sulphuric  acid  168°  Tw. 
Both  solutions  must  be  cold,  otherwise  the  pigment  tends  to  become  reddish, 
more  like  the  maize  shade.      Wash  and  filter  as  above 

Chrome  Orange. 

600  grms.  acetate  of  lead. 
4000      ,,      water  (boiling). 
(120       ,,      bichromate  of  potash  or  soda. 
b      1000       ..      water. 
(  1440       .,      caustic  soda  15°  Tw. 
Add  b  to  a  slowly,  stirring  constantly,  then  stir  half  an  hour,   wash  five  times 
by  decantation,  and  filter  to  1150  grammes. 


■1 


'{ 
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The  above  three  pigments  arc  used  for  coloured  discharges  00  [ndigO, 
Aniline  black,  basic,  and  Alizarin  colours,  and  also  for  ordinary  steam  work  on 
white  grounds.  They  are  thickened  with  lt "  1 1 1 1  fcragacanth,  and  fixed  by  means  of 
albumen  or  its  substitutes, 

(7)  Prussian  Blue  Pigment.  Prussian  blue  is  an  important  element  in  the 
discharging  Of  Turkey-red  by  the  oxidation  process,  and  it  is  also  used  larevh  111 
the  chromic  acid  discharge  of  dyed  Indigo  for  the  production  of  greens  and  light 
blues.     A  practical  recipe  for  its  manufacture  is  as  under: — 

Prussian  Blub  Pigment  I. 

{  1000  grms.  copperas. 
a\  5000       ,,      water. 
■  J  1000      „     yellow  prussiate  of  potash. 

I  5000      „      "water. 
Add  h  to  ",   stir  well,  and    oxidise  the  white   precipitate  by  adding  gradually 
first 

1060  grms.  hydrochloric  acid  28°  Tw.,  and  second — 

1800     ,,     bleaching  powder  sol.  12°  Tw. 
Allow   to  settle,  and   then   wash   well   three   times   by  decantation    with  boiling 
water.      Settle,  and  filter  through  a  closely-woven  woollen  cloth   until   the  paste 
weighs  about  2700  grammes  =  25  per  cent,  paste. 

A  light  blue  lake  is  obtained  by  grinding  together  in  a  mill 
750  grms.  China  clay. 
350     ,,      gum  tragacanth  thickening. 
250      „       Prussian  blue,  prepared  as  above. 

The  oxidising  of  the  white  precipitate  (Fe.,Fe(CN ),)  is  perhaps  better 
performed  with  "soda  ohemick,"  so  as  to  avoid  the  formation  of  calcium  sulphate. 
The  precipitation  of  this  salt  can  also  be  avoided  by  washing  before  oxidising, 
but,  except  in  rare  cases,  its  presence  is  not  objectionable,  besides  which  a  great 
part  of  it  is  dissolved  by  the  wash  waters. 

Another  but  more  expensive  method  of  making  a  Prussian  blue  free  from 
calcium  sulphate  is  the  following: — 

Prussian  Blue   1 1. 

J     1,310  grms.  copperas. 
a  I  10,000     „      water. 
1  1     1,000      „      yellow  prussiate  of  potash. 
'  I  10,000     ,,      'water. 
Add  together  <i  and  b,  settle,  decant  supernatant  liquor,  and  oxidise  with — 
75  grms.  nitric  acid  6(>J  Tw. 
200      ,,       warm  water 
Wash    well    by   decantation   and   filter    to    2700   grammes  =  25   per   cent. 
Prussian  blue. 

I  "i  Soda  Chemick  8°  Tw. — This  is  simply  hypochlorite  of  soda,  prepared  by 
the    double    decomposition    of    sodium    carbonate   and    bleaching   powder.       It    is 

useful  in  some  classes  of  bleaching,  for  "clearing"  printed  fabrics,  and  as  an 
addition  to  soap  solutions  employed  for  soaping  Paranitraniline  reds,  etc. 

Soda  Chemick  8°  Tw. 

1 000  c.c.  bleachingpowder  solution  9°  Tw.  =  30grms.  of  available  chlorine. 
Add 

f    61  grms.  soda  ash. 
I  258      „       water. 
Allow  the  calcium  carbonate  to  settle  and  use  the  clear  liquor. 

15 
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(14)  Soap. 

Soaping  is  one  of  the  most  important  of  the  after-treatments  to  which  nearly 
all  printed  goods  are  subjected.  The  snap  used  must  be  neutral,  or  at  most 
contain  only  a  trace  of  free  alkali,  otherwise  the  colours  are  apt  to  be  injuriously 
affected.  Some  colours,  like  Aniline  black  and  the  insoluble  azo  colours,  are  not 
harmed  by  a  little  free  alkali,  but  by  far  the  greater  number  of  "steam  "  and 
dyed  colours  are  more  or  less  soluble  in  alkaline  solutions,  and  therefore  it  is 
always  safer  for  the  standard  soap  used  in  any  works  to  be  as  neutral  as  it  is 
possible  to  make  it.  Any  extra  alkali  can  be  added  when  required  for  a  special 
purpose. 

Apart  from  their  use  as  cleansing  agents,  soaps  are  sometimes  used  to 
facilitate  the  dyeing  of  direct  colouring  matters,  as  additions  to  thickenings, 
prepares,  and  finishes,  to  increase  their  softness,  and,  less  frequently,  as  fixing 
agents  for  a  limited  class  of  mordants  like  oleate  of  lead,  which  is  used  as  a 
mordant  for  the  Phthaleiu  family  of  colouring  matters. 

The  easiest  and  quickest  method  of  making  soap  is  to  boil  oleic  acid  with  a 
calculated  amount  of  caustic  soda.  The  operation  only  takes  an  hour,  and  the 
resulting  soap  is  a  practically  pure  oleate  of  soda,  suitable  for  all  purposes. 

50  per  cent.  Soap  I. 

50  kilos,  oleic  acid. 
43      ,,     caustic  soda  36°  Tw. 
7      ,,     water. 

100 
Boil   for  one   hour,  then  test  in  the    usual  way  for  neutrality,   and   add   more 
acid  or  a  little  more  soda  according  to  circumstances  :  after  each  correction  boil 
up  again.     When  satisfactory,  add  water  to  replace  that  evaporated,  and   make 
the  whole  up  to  100  kilogrammes  =  50  per  cent,  fatty  acid. 

In  England  most  of  the  soaps  used  in  calico  printing  are  made  from  cotton- 
seed or  palm  oils.  An  example  of  each  of  these,  as  made  on  the  large  scale,  is 
given  below. 

Cotton-Seed  Oil  Soap. 

1200  litres  cotton-seed  oil  are  placed  in  a  large  jacketed  pan  and  heated. 

1800  ,,  caustic  soda  17£°  Tw.  are  then  added  in  portions  of  500 
Litres,  and  the  whole  is  then  boiled  10-12  hours  until  the  oil  is  completely 
saponified.  Any  excess  of  oil  or  soda  is  corrected  by  a  suitable  addition  of  one 
or  the  other,  and  after  re-boiling  up,  the  soap  is  run  out  of  the  pan  into  forty- 
gallon  casks,  in  which  it  sets  as  a  stiff  jelly,  containing  roughly  40  per  cent,  of 
soap.  The  glycerin  is  allowed  to  remain  in  the  soap,  as  it  has  no  effect  on  the 
goods;  besides  which,  its  separation  would  only  prolong  the  process  without 
any  corresponding  advantage  accruing.  If  required  for  sale,  the  soap  can  easily 
be  freed  from  glycerin  by  "salting  out";  but  if  required  for  use  in  the  works, 
the  cost  of  carriage  of  a  useless  ingredient  (glycerin)  does  not  enter  into  the 
question,  and  can  be  ignored. 

In  palm-oil  soap  it  is  usual  to  eliminate  the  glycerin,  with  doubtful  gain. 

Palm-Oil  Soap. 

50  kilos,  bleached  palm  oil. 
100      „     water. 
Heat  to  the  boil  and  add 

30  kilos,  caustic  soda  70°  Tw. 
Boil  10-15  hrs.     Then  salt  out  with  20-25  lbs.  of  common  salt  added  to  the 
above  mixture,  stir  up  well,  and  allow  the  soap  to  set  on  the  surface.     Then  run 
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off  bhe  Ball  solution  which  contains  the  glycerin,  add  150  kilns,  of  water,  boil 
up  again,  and  Bait  out  a  second  time,  Wben  tbe  second  salt  solution  is  drawn 
off,  boil  bhe  Boap  again,  then  run  it  into  flat  sine-lined  boxes,  and  allow  it   bo  Bet 

hard,  after  which  it  is  ready  for  use.      The  saponification  must  be  1 plete 

before  anj  "salting  out"  is  attempted;  and  ii  is  well,  also,  to  ensure  thai  the 
snap  is  more  or  less  neutral,  although  a  good  deal  of  bhe  free  alkali  is  carried 

off  by  bhe  saline  wash  waters.     In  the  lasl   boiling  of  the  snap,  after  the  Bee I 

"saltiug  nut,"  sufficient  water  is  added  to  reduce  the  Boap  bo  a  strength 
corresponding  to  60  per  rent,  fatty  <t<xi-l. 

The  strength  of  the  Boap  solutions  used  varies  with  the  class  of  work  under 
treatment.  Turkey-reds  and  other  Alizarin-dyed  goods,  such  as  chocolates  and 
purples,  will  stand  a  prolonged  treatment  in  a  boiling  2  '■>  per  cent,  soap  solution, 
while  Borne  of  the  more  delicate  kinds  of  "steam  work  "only  require  a  moderately 
hot  solution  containing  ,',,  to  \  per  cent,  of  snap.  Between  these  extreme  limits 
all  percentages  of  snap  are  employed,  aud  the  temperature  is  likewise  determined 
by  the  known  resistance  of  the  colours  to  hot  soap. 

(15)  Thickening  Pastes. 

The  following  thickening  pastes  are  in  general  use,  and,  apart  from  un- 
important modifications,  represent  those  employed  throughout  the  whole  calico 
printing  industry.  In  many  eases  two  or  more  thickenings  may  he  mixed 
together,  or  a  mixed  thickening  may  be  boiled  at  one  operation :  these  [mints, 
however,  are  matters  of  experience,  and  cannot  either  lie  generalised  or  dealt  with 
apart  from  the  circumstances  which  govern  them. 

The  following  bhickenings  may  be  used  both  for  making  standard  colours  and 
for  diluting  (technically  "reducing")  the  same. 

I.  Starch   Pabtb  15  per  cent. 

1,500  grms.  H  heat  starch. 
8,100       „       water. 

400      ,,      cottonseed  oil. 


10,000 
Boil  and  cool. 

I  sed  for  reducing  all  kinds  nt  colours  containing  no  alkali,  and  a  general 
thickening  for  basic  colours. 

II.  A 1  in  Starch  Pasts  20  per  cent. 

2,000  grms.  wheat  starch. 
5,500     „     wat  r 

2,200       ,,       acetic  acid  >.l     Tw. 
300      „      cotton-seed  oil. 


10,000 
Boil  and  cool. 

Very  useful  for  dark  liasie  colours   and    such   as    require   acetic   acid    for  their 

solution. 

111.  Starch  Traoai  win  Pabtb. 

J   Hull)  grms.  wheat  starch. 

\  3000      „       water. 
Mix  in  the  cold  and  add 

6000  grms.  tragaoanth  thickening  6  per  cent. 
Boil  aud  cool. 
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For  thickening  diazo  solutions,  and,  when  thinned  down,  a  suitable  thickening 
for  medium  blotches. 

IV.  Acid  Starch  Tragacanth  Paste. 
I  1,200  grms.  wheat  starch. 
)  6,000      „      water. 
2,000      „      6  per  cent,  tragacanth  thickening. 
800      „      acetic  acid  9°  Tw. 


10,000 
Boil  and  cool. 

Used  for  reducing  basic  colours,  and  for  general  use  where  a  soft  acid  paste  is 
required. 

V.  Flour  and  Tragacanth  Paste. — This  paste  is  used  for  printing  the 
insoluble  azo  colours,  and  for  reducing  "  Madder  colours,"  that  is,  the  thickened 
solutions  of  aluminium  and  iron  mordants.  It  possesses  a  good  deal  of  body, 
and  at  the  same  time  is  soft,  and  penetrates  better  than  most  thickenings  of 
the  same  consistency. 

i  2,000  grms.  flour. 
-       600  "  „      acetic  acid  9'  Tw. 
|  4,000      „      water. 
3,000      „      tragacanth  thickening  6  per  cent. 
300      ,,      cotton-seed  oil. 


10,000 
Boil  and  cool. 

VI.  Alizarin  Red  Paste. 

(  1,500  grms.  wheat  starch. 
1  7,000      „      water. 


700      „      acetic  acid  9°  Tw. 

500      „      tragacanth  thickening  6  per  cent. 

300      ,,      cotton-seed  oil. 


10,000 
Boil  and  cool. 

VII.  Reducing  Paste  for  Alizarin  Pinks. 
1,000  grms.  wheat  starch. 

7,100  „      water. 

500  „      acetic  acid  9°  Tw. 

1,000  ,,      tragacanth  thickening  6  per  cent. 

400  „      cotton-seed  oil. 


10,000 
Boil  and  cool. 

VIII.  Gum  .Senegal  Thickening  50  per  cent. 
5,000  grms.  gum  Senegal. 
5,000      „       water. 


10,000 
Allow  to  soak  in  the  cold  and  then  boil  up. 

Take  the  solution  out  of  the  pan,  boil,  and  filter  it  through  calico  into  the 
storage  casks.     There  let  it  settle  until  all  the  sand  and  grit  are  deposited,  when 
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it  is   ready   for   use.     Gum   Senegal   is  the   best   thickening  to  use   for  light 

"blotches"  when  price  is  ibject;  it  gives  beautifully   level   Bhades,  which 

a  Boft,  delicate  quality  unapproached  by  any  other  kind  of  thickening, 
except,  of  course,  the  other  natural  gums — arabic,  gedda,  etc.  The  latter  are 
prepared  in  precisely  the  Bame  way  as  gum  Senegal. 

I\.  British  Gum  Thickening. — The  percentage  of  British  gum  varies  with 

the  degi f  calcination.     A  moderately  torrefied  Btarch  yields  a  good  paste 

at    .'!.")()   i_'nns.   per   kiln. 

350  grms.  British  gum. 

650        ..        water. 

1000 
Boil  and  cool. 

If  the  gum  is  acid  it  must  nut  be  boiled.     British  gum  is  used  in  place  of  the 
expensive  "Senegal,"  ami  fur  all  kinds  of  discharges,  etc. 

X.  Tragaoanth  Thickening  <i  per  cent. 
600  grms.  gum  tragacanth. 

!>,  100       ,.       cold  water. 


10,000 
Allow  to  soak  2  I    30  hours,  and  then  boil  it  until  it  becomes  quite  smooth. 

Used  in  combination  with  other  thickenings,  and  also  alone,  for  many  colours 
which  are  required  to  penetrate  well  into  the  fabric. 

XI.  Alkaline   Thickening. — Used    for    Indigo,    Sulphur  colours,  most   vat 
colours,  and  for  the  discharging  of  tannin  mordanted  goods. 
1 ,500  grms.  British  gums 
8,500      ,,       caustic  soda  77°  Tw. 


10,000 

Mix  in  the  cold  and  then  heat  to  140°  F. 

XII.  Aliumkn  Solution  50  per  cent 

1000  grms.  egg  albumen. 

1000     ..      water  (cold). 

21 11 10 
I  dissolve  in  the  cold. 

Blood  albumen  is  usually  made  as  40  per  cent,  solution.      Both  are  employed 
for  fixing  pigment  colours. 

XIII.  Paste  fob  reducing  Ann  Resists. 
1  1,000  grms.  ( !hina  clay. 

I   1,000       „       water. 

Grind  to  a  fine  smooth  paste  and  add 
2,50*  I  grms,  British  gum. 

5,500       .,       water. 


lit,  000 
Boil  and  cool. 

The  thirteen  preceding  p^tos  or  thickenings  include  all  that  may  be  con- 
sidered a>  standards.     Other  mixtures  may  he  made  as  required,  and  the  1 
proportions  and  ingredients  modified  as  occasion  did 

Choice  op  Thickenings. — The  choice  of  the  particular  thickening  to  employ 
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in  a  given  case  is  largely  a  matter  of  experience,  and  depends  upon  many  factors. 
The  quality,  style,  and  condition  of  the  engraving  must  be  taken  into  considera- 
tion, the  cost  of  production  must  be  kept  in  mind,  the  question  as  to  whether  or 
not  the  colour  is  to  penetrate  to  the  back  of  the  fabric  must  be  considered,  the 
surface  of  the  cloth  must  also  lie  allowed  for,  and  the  sharpness  or  otherwise  of 
the  impression  must  be  taken  into  account.  Xo  less  important  than  these 
points  is  the  question  of  the  "  finish  "  which  has  to  be  put  on  the  printed  goods. 
If  they  are  required  to  possess  a  soft  "  feel,"  the  thickening  of  the  printing  colour 
must  be  capable  of  being  entirely  removed  without  subjecting  the  goods  to  a 
treatment  of  such  severity  as  to  injure  the  colours  ;  in  other  words,  the  thicken- 
ing must  be  easily  soluble  in  warm  solutions,  and  not  require  too  prolonged  a 
treatment  for  its  elimination.  For  this  purpose  gum  Senegal,  gum  tragaeanth, 
and  British  gum  are  the  best  thickenings  to  use.  On  the  other  hand,  when 
the  goods  are  required  to  possess  a  stiff,  "boardy  "  feel,  starch  may  be  used  with 
advantage  if  it  fulfils  the  other  conditions  essential  to  a  good  print,  namely, 
evenness  and  delicacy.  Again,  coarse  engraving  requires  much  thicker  colour 
to  produce  a  similar  impression  to  that  obtained  from  delicate  shallow  engraving  ; 
but,  on  the  contrary,  a  thicker  colour  may  be  used  for  lightly  engraved  "  blotches  " 
or  backgrounds  than  is  demanded  by  coarse,  heavy  "blotches."  A  thick  colour 
used  for  these  latter  would  in  most  cases  display  every  line  of  the  engraving, 
whereas  a  thin  colour  would  spread  out  by  capillary  attraction,  and  thus 
produce  a  more  even  ground.  The  colours  employed  fur  two  "stippled  "  rollers, 
falling  one  over  the  other,  may  be  thickened  with  starch  or  gum  Senegal,  accord- 
ing as  the  stipple  is  required  to  show  distinctly  or  to  gradate  imperceptibly. 
Sometimes  the  darker  colour  is  thickened  with  starch  and  the  lighter  with  gum 
Senegal,  in  which  case  the  gradation  is  distinct,  but  not  too  "hard." 

The  best  thickening  for  yielding  even  "blotches"  is  undoubtedly  gum  Senegal 
nr  gum  arabic,  but  it  cannot  be  used  for  dark  colours  on  account  of  the  fact  that 
colours  thickened  with  it  wash  out  a  good  deal  on  soaping,  and,  if  strong,  tend  to 
soil  the  other  parts  of  the  pattern  and  the  white  ground  of  the  cloth.  For  dark 
blotches,  therefore,  tragaeanth,  or  tragaeanth  mixed  with  starch,  are  the 
thickenings  most  commonly  employed ;  and  when  the  blotch  is  engraved  in 
fine  scale,  starch  alone  is  often  a  most  suitable  thickening  agent  to  use,  since  it 
is  cheap  and  economises  colouring  matter.  A  colour  thickened  with  gum  Senegal, 
or  even  British  gum,  only  yields  about  half  the  depth  of  shade  of  one  of  the 
same  strength  thickened  with  starch ;  hence  starch  should  always  be  used 
wherever  possible.  Strongly  alkaline  and  strongly  acid  colours  are,  as  a  rule, 
thickened  with  either  natural  or  artificial  gums,  as  they  act  on  starchy  or 
farinaceous  bodies,  and  either  thicken  them  unduly  and  make  them  "sticky," 
or  decompose  them  altogether. 

Another  point  to  notice  is  that  the  same  colour  does  not  give  the  same  shade 
with  different  thickenings.  For  instance,  a  colour  composed  of  Alizarin  orange. 
Alizarin  yellow,  Alizarin  blue,  and  acetate  of  chromium  (a  fawn  colour)  produces 
reddish  shades  with  starch,  and  much  yellower  and  softer  shades  with  tragaeanth 
thickening  ;  so  that,  irrespective  of  depth,  the  tone  of  a  colour  is  also  influenced 
by  its  thickening,  and  consequently  thickenings  are  not  interchangeable  without 
some  alteration  in  the  proportions  of  the  constituents  of  a  mixture  of  two  or 
more  colours. 

The  order  in  which  the  colours  of  a  multicolour  pattern  are  worked  in  the 
printing  machine  further  influences  the  choice  of  thickening  in  many  cases: 
notably  in  those  of  delicate,  easily  soiled,  and  sensitive  colours  like  pinks, 
salmons,  and  terra-cottas.  fawns,  drabs,  and  pale  blues.  In  such  cases,  if  it  is 
absolutely  necessary  to  print  these  sensitive  colours  first,  it  is  always  advisable 
to  thicken  them  with  gum  of  some  sort,  since  the  "scum"  (from  the  following 
rollers)  on   the  surface  of  a   "gum  colour"   washes  off  much  more  easily  (and 
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produces  lcs<  Miilinu;)  than  it  would,  or  docs,  from  the  surface  of  a  "starch 
colour." 

Broadh  speaking,  the  thickening  agents  given  below  will,  in  general,  1"' 
found  the si  Buitahle  Tor  the  following  styles  of  work: — 

(a)  "Blotches"  ob  Backgrounds.  Pale;  gum  Senegal  or  gum  arabic,  and 
also  British  gum.  Dark:  gum  tragacanth  alone,  or  a  mixture  of  tragacanth 
and  staroh.  When  starch  alone  is  used,  it  mostly  requires  flattening  or  distribut 
ing  evenly  by  passing  under  a  "starch  roller,"  i.e.  an  unengraved  roller,  working 
iii  water  OT  starch  paste,  and  furnished  with  doctors  as  usual. 

(/>)  Fine,  Siiahi'  Imi'kkssions.  Thick  colour  of  any  thickening  chosen. 
Staroh  and  the  gums  are  the  best  ;  gum  tragacanth  the  least  desirable. 

(c)  Stippled  Work. — For  crisp  impressions  and  sharply  defined  shadow,  use 
thick  colour;  for  obtaining  delicate  imperceptible  gradation,  use  thin  gum 
Senegal  for  preference,  and  in  the  second  place  thin  tragacanth  or  British  gum. 

{</)  Where  the  coi.mi;  is  rkouirkh  to  penetrate  to  the  back  of  the  cloth, 
gum  tragacanth  is  one  of  the  best,  thickenings  to  use;  and  after  that,  tapioca 
starch,  wheat  starch,  and  Hour,  all  used  as  thin  as  possible. 

(e)  Ann  Resists,  Dischargbs,  and  Colours.— Gum  Senegal  or  British  gum, 
either  with  or  without  China  clay.      Starch  may  also  be  used  in  many  instances. 

(/)  Alkaline  COLOURS,  Resists,  AND  DISCHARGES. — Gum  Senegal,  British 
gum,  and  sometimes  maize  starch. 

(1/)  "  M  UDDER  STYLE."  Flour  and  starch,  singly  or  mixed  together.  Flour  is 
especially  good  Eor  thickening  iron  and  aluminium  acetates  as  a  rule,  though  it 
is  mixed  with  a  little  starch  for  this  purpose.  British  gum  is  also  used  for  light 
madder  "blotches"  and  "pads." 

(//)  PIGMENT  COLOURS.  -Albumen  and  tragacanth  ;  more  rarely  albumen  and 
wh.ai  starch. 

(/)  Soft  Goods,  Flannelettes,  Sateens,  etc. — Gum  Senegal  or  gum  tragacanth 
are  the  best  to  use  wherever  they  can  be  afforded,  especially  if  the  pattern 
Contains  heavy  masses  of  solid  colour.      Small  masses  and  outlines  are  better  and 

more  1 lOmicallv  printed  in  a  starch  thickened  colour.      British  gum  or  dextrin 

1-  also  a  g 1  thickening  for  blotches  iu  these  classes  of  work,  and  is  usually 

substituted  for  the  high-priced  Senegal.  British  gum  yields  yellower  shades 
of  Alizarin  pink  than  gum  Senegal. 

These  remarks  must   not   be   taken  as  constituting  hard  and  fast  rules  for  the 

application  of  particular  thickening  matters,  but  rather  as  indicating,  in  a  slight 

degree,    some    of    the    purposes    to    which    they  are    peculiarly  adapted.       It    often 

happens  that  the  printing  price   of   goods  is  too  low  to  allow  of  their  being 

executed  in  the  best  way,  and  in  such  cases  the  thickening  is  generally  the  first 
item  to  be  cut  down,  so  that,  as  previously  stated,  the  choice  of  a  thickening  is 
governed  by  considerations  other  than  its  peculiar  appropriateness  to  the  work 

111   hand. 


OXIDISING   AND    REDUCING   AGENTS. 

Both  oxidising  and  reducing  agents  play  such  an  important  part  in  textile 
printing  thai,  although  they  are  dealt  with  to  some  extent  in  an  elementary 
course  in  chemistry,  it  has  been  thought  advisable  to  classify  them  under  one 
heading,  and  to  enumerate  and  briefly  describe  those  which  are  specially  applied 
in  printing. 

Oxidising  Agents. 

The  simplest  and  most  universal  oxidising  agent  is  naturally  atmospheric 
oxygen.     The   punter   employs  this  for  obtaining  various  results,  such  as  the 
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oxidation  of  iron  mordant  in  ageing,  the  discharge  of  tannic  acid,  the  develop- 
ment of  Indigo  and  other  vat  colours  on  the  fibre,  etc.  The  oxidising  action  of 
the  air  is  strongly  influenced  by  various  conditions,  e.g.  whether  the  oxidation 
takes  place  in  a  neutral,  acid,  or  alkaline  medium,  and  whether  with  or  without 
the  assistance  of  such  agencies  as  heat,  moisture,  and  sunlight.  In  au  acid  or 
neutral  medium,  air  oxidation  is  usually  slow  or  does  not  take  place.  An 
example  of  slow  oxidation  in  an  acid  medium  is  the  ageing  of  calico  impregnated 
with  ferrous  acetate  (black  liquor).  In  presence  of  alkalies,  especially  caustic 
alkalies,  air  oxidation  usually  proceeds  much  more  rapidly.  Thus  in  neutral  or 
acid  solution,  tannic  acid  does  not  undergo  oxidation  when  exposed  to  the  air, 
but  in  presence  of  caustic  soda  it  is  very  rapidly  oxidised  and  destroyed. 
Similarly,  Indigo  and  other  vat  colours  are  all  exposed  to  the  air  after  dyeing  or 
printing  and  reducing  in  the  alkaline  condition,  when  oxidation  takes  place 
rapidly  and  evenly.  If  they  were  acidulated  after  dyeing  or  steaming,  oxidation 
would  indeed  take  place,  but  it  would  be  very  slow.  As  in  all  chemical  changes, 
heat  generally  accelerates  oxidation.  Direct  sunlight  and  ultra-violet  light  also 
seem  to  promote  air  oxidation,  but  no  use  is  made  of  this  in  textile  printing. 
The  presence  of  moisture  is  in  most  cases  indispensable  to  oxidation.  Thus 
indigo  white,  if  perfectly  dry,  can  be  exposed  to  a  dry  atmosphere  without 
turning  blue,  and  hydrosulphite  of  soda,  one  of  the  most  oxidisible  bodies,  can 
be  kept  in  dry  air  indefinitely.  As  is  well  known,  catalysts  often  favour  air 
oxidation,  but  they  do  not  find  employment  for  this  purpose  in  calico  printing. 
A  notable  exception  to  this  is  met  with  in  Green's  Aniline  black  process,  in  which 
paraphenylene  diamine  brings  about  the  oxidation  of  aniline  to  Aniline  black  by 
atmospheric  oxygen  alone. 

In  some  cases  of  air  oxidation  it  has  been  noticed  that  the  amount  of  oxygen 
consumed  is  considerably  in  excess  (often  double)  of  that  required  by  theory. 
Thus,  Herzog  and  Manchot  found  that  if  the  barium  compound  of  indigo  white 
is  oxidised  in  the  air,  it  yields  Indigo  blue  and  an  equivalent  amount  of  hydrogen 
peroxide,  and  the  reaction  might  be  expressed  by  the  equation 

CK,H12N2°2  +  02  =  C10H10N2°2  +  H2°2- 

It  is  assumed  that,  under  such  conditions,  the  oxygen  molecule  is  split  into 
two  atoms  of  nascent  oxygen,  the  reaction  resulting  in  the  simultaneous 
formation  of  Indigo  and  hydrogen  peroxide.  This  constitutes  one  of  the  best 
examples  of  what  is  called  "auto-oxidation."  In  how  far  this  phenomenon 
plays  a  part  in  textile  colouring  is  not  known  with  any  degree  of  certainty,  but 
it  is  possible  that  it  may  account  for  some  things  which  have  hitherto  remained 
unexplained. 

Ozone,  which  is  technically  produced  by  the  action  of  the  silent  electrical 
discharge  on  dry  air,  has  been  suggested  as  a  means  of  bleaching,  but  has  not 
met  with  practical  success. 

Since  oxygen  is  more  readily  soluble  in  water  than  nitrogen,  it  follows  that 
the  air  dissolved  in  water  is  richer  in  oxygen  than  the  atmosphere.  Ordinary  water 
must  therefore  be  considered  in  a  sense  as  an  oxidising  agent :  when  saturated 
with  air  at  atmospheric  pressure  it  contains  at  the  ordinary  temperature  about 
6  c.c.  of  dissolved  oxygen  per  litre. 

Hydrogen  Peroxide  (H202),  which  comes  into  the  market  as  a  3  per  cent, 
solution,  and  which  is  sometimes  prepared  by  the  user  by  adding  sodium  peroxide 
to  cold  dilute  sulphuric  acid,  docs  not  lend  itself  to  any  of  the  processes  of 
printing,  but  is  largely  used  for  bleaching  delaines  previous  to  their  being  printed. 

Chlorine  in  the  free  state  was  the  first  artificial  bleaching  agent  employed 
for  cotton.  It  was  soon  abandoned  in  favour  of  Eau  de  Javelle,  this  being 
subsequently  replaced  by  bleaching  powder.  Within  recent  years  liquefied 
chlorine  has  come  into  the  market,  and  is  sold  in  steel  cylinders,  from  which 
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the  gas  can  be  continuously  drawn  on  opening  the  tap.  Although  endeavours 
have  I"  en  made  to  re  inl  reduce  gaseous  chlorine  Por  the  bleaching  of  calico  and 
to  utilise  it  For  the  chlorination  of  delaines,  they  have  nol  been  successful. 

Both  in  bleaching  and  in  the ohlorination of  wool  chlorine  acts  as  an  oxidising 
agent,  decomposing  water  and  liberating  nascent  oxygen. 

ll,()  +  Cl2  =  2HCl  +  0. 

In   water,  chlorine  dissolves  at   the  ordinary  temperature   to  the  extent  of 

■_'i   rola  i"  "i f   water.     The  aqueous  solution,  which  is  best  prepared  by 

adding  hydrochloric  acid  to  a  solution  of  bleaching  powder  or  of  hypochlorite 
of  soda,  finds  application  in  the  chlorination  of  wool. 

Bleaching  Powder,  technically  the  most  important  of  the  hypochlorites,  is 
prepared  by  absorbing  chlorine  in  slaked  lime,  and  is  generally  assumed  to 
consist  of  a  mixture  of  calcium  hypochlorite  and  calcium  chloride,  although  it 
never  contains  the  amount  of  available  chlorine  demanded  by  the  formula 
Ca(OCl)2  +  CaCls+2H20.  This  should  he  49  per  cent.,  but  a  good  bleaching 
powder  seldom  contains  more  than  35  per  cent,  of  available  chlorine.  Bleaching 
powder  always  shows  an  alkaline  reaction,  this  being  due  either  to  the  presence 
of  free  lime  or  basic  hypochlorites.  Bleaching  liquor,  obtained  by  dissolving 
chlorine  in  milk  of  lime,  comes  into  the  market  as  a  clear  liquid,  generally  standing 
at  28"  Tw.,  and  containing,  like  bleaching  powder,  calcium  hypochlorite  as  its 
effective  constituent.  By  hydrochloric  acid,  calcium  hypochlorite,  like  other 
hypochlorites,  is  decomposed  with  evolution  of  chlorine.  The  chief  us.'  of 
bleaching  powder  is  in  bleaching,  but  small  quantities  are  also  used  for  clearing 
whites,  the  discharge  of  Turkey-red  and  other  purposes. 

Hypochlorite  of  Soda  is  made  by  dissolving  chlorine  in  caustic  soda,  or 
by  the  action  of  sodium  carbonate  on  bleaching  powder,  or,  lastly,  by  the 
electrolysis  of  brine.  It  is  used  to  a  limited  extent  in  bleaching  and  in  chlori- 
nating wool. 

Chlorate  of  Soda  (NaC103)  now  comes  into  the  market  in  an  almost  pure 
condition,  and,  in  consequence  of  its  being  cheaper  and  much  more  soluble  in 
water,  lias  almost  entirely  replaced  chlorate  of  potash  as  an  oxidising  agent  in 
the  tinctorial  industries. 

Chlorate  of  soda  comes  into  the  market  in  the  form  of  colourless  crystals. 
and  dissolves  in  its  own  weight  of  water  at  the  ordinary  temperature,  and  in 
half  its  weight  at  the  boil.  When  used  alone  in  a  neutral  or  slightly  alkaline 
solution.it  can  scarcely  be  regarded  as  an  oxidising  agent;  but  in  presence  of 
mineral  acids,  and  more  especially  of  catalysts  like  vanadium  chloride,  cerium 
chloride,  yellow  prussiate,  salts  of  copper,  etc.,  it  acts  as  a  powerful  oxidising 
agent,  and  is  extensively  employed  as  such  in  the  production  of  Aniline  black 
and  in  discharge  work. 

Barium  Chlorate  [  l'.a(( '!<>.,)..]  forms  colourless  crystals,  which  arc  soluble  in 
water.  It  is  not  used  as  such  in  printing,  but  serves  for  the  production  of  other 
chlorates,  such  as  chlorate  of  alumina  and  aniline  chlorate,  by  double  decom 
position  with  the  corresponding  sulphates. 

Chromic  Acid  (CrOg),  although  commercially  available,  is  too  drastic  an 
oxidising  agent  to  find  employment  in  textile  printing.  Its  salts,  however,  the 
eliminates  and  bichromates,  are  extensively  used. 

Bichromate  of  Potash  (B  CrsO  1  crystallises  in  hard,   well-defined   orange 

crystals  and  is  not  very  readily  soluble  in  water,  the  solution  saturated  at  the 
ordinary  temperature  containing  about  '.»  per  cent,  of  the  salt.  As  such  it  does 
not  usually  exert  an  oxidising  action,  though  this  may  occur  under  certain 
conditions.  Thus,  if  calico  is  impregnated  with  a  solution  of  bichromate  of 
potash  and  is  then  exposed  to  sunlight  or  to  ultra  violet  light,  the  Fabi 
tendered    through    formation    of   oxycellulose,    and    a    considerable    amount    of 
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chromic  oxide  is  precipitated  on  the  fibres.     Mineral  acids,  like  sulphuric  acid, 
liberate  chromic  acid  from  bichromate  of  potash. 

lv.Cr..O-  +  H  ,S<  >4  -  2CrOa  +  K.SO,  +  H,0. 

Chxomate  of  Potash  (K.,Cr04)  is  easily  obtained  from  the  bichromate  by 
neutralising  with  potash  or  caustic  potash. 

K.fr.jQ-  +  2K(  >H  =  2K,Cr04  +  H20. 

Chromate  of  potash  forms  yellow  crystals,  which  are  much  more  soluble  in 
water  than  the  bichromate.  In  itself  it  is  not  an  oxidising  agent,  but  acts  as 
such  in  presence  of  acids,  such  as  sulphuric  acid,  because  they  liberate  chromic 
acid  from  it. 

Bichromate  of  Soda  (Xa  Cr.,0-  + 2H.,0)  is  much  more  readily  soluble  in 
water,  and  is  also  cheaper  than  bichromate  of  potash,  and  for  these  reasons  it  has 
almost  entirely  taken  the  place  of  the  latter  in  textile  colouring.  It  forms 
orange-coloured  deliquescent  crystals,  which  dissolve  in  their  own  weight  of 
water  at  the  ordinary  temperature.  In  other  respects  it  resembles  the 
potassium  salt. 

Chromate  of  Soda  (Xa2Cr04+ IOH.,0)  is  obtained  by  neutralising  the  bi- 
chromate with  soda  or  caustic  soda. 

The  chromates  and  bichromates  find  extensive  application  in  the  fixation  of 
Aniline  black  and  in  Indigo  discharge  work. 

Red  prussiate  of  Potash  [K3Fe(CN)J  comes  into  the  market  iu  the  form  of 
orange-red  crystals.  It  is  fairly  soluble  in  water,  and  acts  in  presence  of 
caustic  alkalies  as  a  powerful  oxidising  agent. 

Permanganate  of  Potash  (KMn<>4>. — A  deep  purple  salt,  possessing  power- 
ful oxidising  properties  in  either  acid  or  alkaline  solution.  It  is  occasionally 
used  in  the  bleaching  of  cotton,  iu  the  eradication  of  printing  faults,  in  the 
discharging  of  colour  from  spoilt  goods,  and  in  the  production  of  Manganese 
brown.  It  cannot  be  employed  in  printing,  since  its  oxidising  action  is  so 
energetic  that  it  destroys  all  thickening  agents  except  silicate  of  soda,  and 
silicate  of  soda  is  an  impracticable  thickening  for  many  reasons. 

Permanganate  of  Potash,  KMu04.  is  sold  in  the  form  of  dark  violet  needle- 
shaped  crystals,  which  dissolve  in  water  with  an  intense  bluish-red  colour. 
Permanganate  of  potash  is  one  of  the  most  powerful  oxidising  agents,  and  acts 
as  such  in  neutral,  alkaline,  and  acid  solution.  When  acting  in  neutral 
solution  it  deposits  hydrated  peroxide  of  manganese,  and  simultaneously  liberates 

caustic  potash. 

2KMn04+3HsO  =  2KOH  +  2MnO(OH)s+30. 

It  is  a  good  bleaching  agent  for  cotton  and  linen,  and  finds  some  application 
as  such.  According  to  H.  Kammerer  (Eng.  Pat.  Xo.  5612,  1907),  it  may  be 
used  for  preparing  wool  for  printing  by  running  the  material  through  a  10  per 
cent,  solution  of  sulphuric  acid  containing  a  small  amount  of  permanganate. 
The  process  has  several  advantages  over  the  usual  chlorinating  process. 

The  other  well-known  oxidising  agents  arc  only  of  very  small  importance  in 
textile  printing.  Thus,  sodium  nitrate  has  been  more  or  less  successfully 
employed  for  Indigo  discharge  work  according  to  Freiberger'8  pi 

Bromate  of  Soda  has  been  suggested  for  the  same  purpose. 

Persulphates  and  perborates  have  also  been  suggested  as  oxidising  agents 
for  various  purposes,  but  it  is  doubtful  whether  they  find  any  application  at  all 
at  present  in  textile  printing.     The  same  applies  to  peroxide  of  lead 
and  peroxide  of  manganese  |  Mni  >,  |.     Ferric  and  cupric  salts  may  be  regarded 
as  mild  oxidising  agents ;  and  although  copper  compounds  find  extensive  appli- 
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cation  in  textile  colouring,  they  are  usually  regarded  more  in  the  lighl  of 
oarriera  of  oxygen  than  of  oxidising  agents. 

Reducing  Agents. 

Broadly  speaking,  reducing  agents  may  be  defined  as  substances  which  more 
or  less  readily  withdraw  combined  oxygen  from  or  add  hydrogen  to  other 
substances.     They  generally  consist  either  of  elementary  bodies  like  zinc  and 

other  metals  in  a  fine  state  of  division  (also  metalloids  like  red  phosphorus),  or  of 
lower  oxides  or  compounds  of  lower  oxides  of  the  elements  which  readily  pass 
into  a  higher  state  of  oxidation. 

In  textile  printing,  reducing  agents  find  application  for  several  different 
purposes.  'Thus  they  may  be  used  for  reducing  metallic  oxides,  such  as  ferric 
OXide,  to  prevent  local  fixation  of  the  iron,  or  of  chromic  acid,  as  in  certain 
processes  of  mordanting  cotton  with  chromium,  or,  again,  for  the  discharge  of 

Manganese  bronze.  Another  use  is  for  reducing  Indigo  and  other  vat  dyes  to 
their  alkali-soluble  leuco  compounds,  and  in  this  capacity  they  find  employment 
in  dyeing,  in  direct  printing,  and  in  discharge  work.  Their  action  on  azo  dyes  is 
of  a  different  character,  inasmuch  as  these  are  completely  destroyed  when 
reduced,  and  the  colour  does  not  consequently  return  on  exposure  to  the  air. 
The  rupture  of  the  molecule  invariably  takes  place  in  the  azo  group.  Thus,  in 
the  case  of  Alphanaphthylamine  claret,  the  reduction  takes  place  according  to 
the  equation 

C,(1H7N  :  N.Cj0H(,OH  +  2H!1  =  C10HTNHs  +  C10H6{^g  . 

alphanaphthylamine  and  amidonaphthol  resulting. 

In  ease  the  azo  dye  contains  two  azo  groups,  it  is  evident  that  it  will  require 
twice  the  amount  of  reducing  agent  ;  and  if  it  contains  a  nitro  group,  the  amount 
required  is  still  further  increased.  Thus,  in  discharging  Paranitraniline  red, 
four  of  hydrogen  are  required  for  the  azo  group  and  six  for  the1  nitro  group, 
according  to  the  equal  ion 

,.  n    I  N0S  ,  .-,r      a  u    I  NH„  ,  ,,   u    I  <»ll 

(  "">  I  N  :N.C10H6OH  +  J,U*_t'«±1*)  NH,  +  C'"'M" )  Ml/ 

Not  all  azo  dyes  are  reduced  with  the  same  facility.  Thus,  most  of  the 
direct  cotton  colours  are  easily  discharged  by  reducing  agents,  while  the  insoluble 
a/o  dyes  are  much  more  difficult  to  discharge.  With  mixtures  of  azo  dyes, 
selective  action  is  sometimes  noticed.  A  typical  case  of  this  kind  may  he 
observed  in  the  green  produced  by  dyeing  cotton  with  a  mixture  of  Chryso 
phenineand  Diamine  sky  blue.  If  this  is  treated  with  stannous  chloride,  the  blue 
only  is  discharged,  leaving  the  yellow  intact;  hut  if  titanous  chloride  he  applied 
in  limited  amount,  the  yellow  only  is  discharged  ;  with  excess  of  the  latter 
1    -ej.  lit.  'he  w  hole  of  the  colour  is  discharged. 

In  some  cases  a  leuco  compound  of  a  colouring  matter  may  serve  for  the 
reduction  of  another  colouring  matter.  Thus,  according  to  Eng.  Pat.  No.  21746, 
1905,  the  alkaline  solution  of  Indigo  white,  if  allowed  to  act    upon    Brom  indigo, 

reduces  the  latter  to  its  alkali-soluble  leuco  compound,  Indigo  being  precipitated. 

Advantage  is  taken  of  this  hchaviour  of  the  leuco  compounds  of  a  rtain  dyeMulls. 

such  as  Patent  l«lue.  Erioglauoine  and  Induline  scarlet,  in  order  to  accentuate 
the  discharging  action  of  hydrosulphite  (sulphoxylates).  The  amount  of  dye 
stuff  required  in  the  discharge  paste  is  very  small  in  comparison  with  the 
hydrosulphite  present,  so  that  the  former  appears  to  act  in  a  -•  ass  as  b  "carrier 
oi"  hydrogen."  Still  hotter  results  .ne  obtained  by  substituting anthraquinon  for 
these  colouring  matters.     This  substance  is  readily  reduced  bj  the  hydrosulphite 
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to  the  corresponding  hydroanthraquinon,  and  this  in  turn  reduces  the  dyestuff 
being  reconverted  thereby  into  anthraquinon,  the  cycle  of  reactions  continuing 
until  the  reduction  is  complete. 

Another  important  function  of  reducing  agents  in  textile  printing  is  based 
upon  their  action  on  diazo  compounds,  which  are  reduced  thereby  to  the 
corresponding  hydrazines,  which  latter  do  not  react  with  phenols  to  form  dye- 
stuffs.  Thus,  when  stannous  chloride  is  allowed  to  act  on  nitro  diazobenzene 
chloride  (diazotised  paranitraniline),  reduction  takes  place  in  the  following  sense  : 

PH   JNOa        4.9TT  v/C0H4X«», 

XII..HC1. 

This  type  of  reduction  is  utilised  in  the  production  of  the  resist  style  in  the 
application  of  insoluble  azo  dyes  (</.''.). 

Zinc  Dust,  or  zinc  powder,  is  the  product  which  distils  over  from  the  retorts 
in  the  extraction  of  the  metal  from  its  ores.  It  forms  a  fine,  heavy,  slate- 
coloured  powder,  which  consists  of  a  mixture  of  metallic  zinc  and  oxide  of  zinc. 
A  good  product  should  contain  about  80  per  cent,  of  metallic  zinc.  Exposed 
to  a  damp  atmosphere,  zinc  powder  is  liable  to  deteriorate  rapidly,  oxidation 
takiug  place. 

Although  zinc  powder  constitutes  one  of  the  most  powerful  reducing  agents, 
it  finds  practically  no  direct  application  in  priming,  partly  on  account  of  its 
tendency  to  stick  in  the  engravings  of  the  printing  rollers,  and  partly  because  of 
the  grit  which  it  contains.  On  the  other  hand,  it  is  the  chief  reducing  agent 
employed  in  the  dyeing  of  Indigo  and  certain  other  vat  dyes,  and  also  serves  as 
the  reducing  agent  in  the  manufacture  of  hydrosulphites.  When  acting  in  its 
capacity  of  reducing  agent,  zinc  passes  directly  to  the  condition  of  zinc  oxide, 
ZnO,  no  intermediate  lower  oxide  being  known. 

Stannous  Chloride  (SnCl.,.2H02),  technically  known  as  "  Tin  crystals,"  forms 
well-defined  colourless  crystals,  and  usually  comes  into  the  market  in  hermeti- 
cally sealed  iron  drums.  It  is  a  fairly  strong  reducing  agent,  and  was  formerly 
used  in  large  quantities  in  calico  and  wool  printing  for  discharging  azo  dyes,  and 
in  calico  printing  as  a  resist  under  insoluble  azo  dyes.  At  the  present  time  it 
lias  been  to  a  large  extent  replaced  by  cheaper  and  more  efficient  reducing 
agents.  The  aqueous  solutions  of  stannous  chloride  show  a  tendency  to 
hydrolyse,  with  formation  of  free  hydrochloric  acid,  which  may  bring  about  the 
tendering  of  cotton.  To  obviate  this  defect,  sodium  acetate  or  ammonium 
Gulphocyanide  is  usually  added  to  printing  pastes  containing  stannous 
chloride. 

Titanous  Chloride  (TiCls)  comes  into  the  market  in  the  form  of  a  dark  violet 
20  per  cent,  solution.  It  is  one  of  the  most  powerful  acid  reducing  agents 
known,  but  has  not  hitherto  been  successfully  applied  in  calico  printing  >>n 
account  of  its  acidity,  which  causes  tendering  on  drying  or  steaming.  In  dilute 
aqueous  solution  this  defect  dues  not  occur  ;  and  in  consequence  of  the  rapidity 
and  completeness  with  which  it  reduces  azo  dyes,  titanous  chloride  is  the  most 
suitable  reagent  for  stripping  these  colours,  e.g.  in  spoilt  work.  To  prevent  the 
precipitation  on  the  fibre,  in  such  cases,  of  titanic  hydrate,  some  oxalic  acid 
should  be  added  to  the  stripping  bath.  Titanous  sulphate  [Ti„(.S04)]  is  also 
a  commercial  article  in  a  20  per  cent,  solution,  and  is  used,  like  the  chloride, 
for  stripping  purposes. 

Titanous  Sulphocyanide  [Ti(CXS)3]  obtained  by  double  decomposition  of 
titanous  sulphate  ami  barium  sulphocyanide,  while  being  as  energetic  a  reducing 
agent  as  the  chloride,  does  not  tender  the  cotton  fibre,  and  can  subsequently 
be  employed  with  good  results  in  discharging  direct  colours,  insoluble  azo  dyes, 
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and  [ndigo.     In  acting  as  a  reduoing  agent  in  discharge  work,  it  mordants  the 

cotton  in  the  discharged  parts  with  titanic  hydrate,  so  thai   the  g Is  maj    b 

subsequently  dyed,  if  desired)  in  any  mordant  colour,  a  coloured  discharge  being 
thus  obtained.  Thus,  if  oalioo  dyed  a  medium  shade  of  [ndigo  is  printed  with 
thickened  titanous  Bulphooyanide,  dried,  and  run  through  boiling  caustii 
at  1'  Tw., a  white  pattern  on  a  blue  ground  results.  If  the  piece  is  then  dyed 
in  Alizarin  orange,  a  brilliant  (and  fast)  orange  pattern  on  a  blue  ground  is 
obtained.     By  printing  simultaneously  two  "colours"  on  Indigo-dyed  calico,  one 

containing  hydrosulphite  N.I'',  (free  fr sine),  and  the  other  titanous  sulpho 

cyanide,  drying,  steaming,  running  through  boiling  caustic  soda,  and  then  dy<  ing 
in  Alizarin  orange,  both  white  and  orange  patterns  are  obtained  on  a  blue 
ground. 

Ferrous  Sulphate  or  Copperas  (FeS04.7H20)  (see  also  p.  191)  is  not  a  power 
fnl  reducing  agent  in  neutral  or  acid  solution.  When  acted  upon  by  caustic 
alkalies  or  milk  of  lime  it  is  decomposed,  yielding  ferrous  hydrate, 

I'VSO,  +  2Xa<  HI  =  Ke((  HI ),  +  Xa.,S<  >,, 

which  is  a  fairly  strong  reducing  agent.  Kxpnsed  to  the  air,  it  rapidly  absorbs 
oxygen,  with  formation  of  ferric  hydrate, 

2Fe(OH)a  +  0  +  H,0  =  2Fe(0H)s. 

Ferrous  sulphate  was  for rly  used  very  largely  for  the  "setting"  of  [ndigo 

vat-,  but  its  use  for  this  purpose  is  now  very  restricted,  partly  Owing  to  the 
excessive  amount  of  sediment  found  in  the  vat,  and  partly  on  account  of  the  loss 
of  [ndigo  (about  20  per  cent.)  which  is  experienced  in  dyeing  in  the  "copperas 
vat."  Small  quantities  of  ferrous  sulphate  are  used  in  the  direct  printing  of 
ludanthrene  (q.v.). 

Sodium  Hydrosulphite  (Xa.,S. ,<),).-  According  to  Schar  a  solution  of  this 
salt  was  Brat   prepared   by  Schonbein,  who  recognised  its  reducing  properties. 

enberger  first  prepared  it  in  a  solid  state,  and  ascertained  its  composition 
to  be  XallSl),.  The  later  researches  of  I'.ernthsen  and  others  have  shown,  how 
ever,  that  its  composition  is  represented  by  the  formula  Nai.S.,04. 

Hydrosulphurous  acid  and  its  salts  may  be  prepared  in  many  different  ways, 
but  only  one  of  these  is  used  in  practice,  viz.  the  reduction  of  bisulphite  of  soda 
by  means  of  zinc  powder.  Under  the  most  favourable  conditions  the  reaction 
takes  place  according  to  the  following  equation, 

3Zn  +  10NaIiSO3  =  Zn.Na.S.i  >,„  +  Xa.,S03  +  3Na2S,<>,  +  51 1  ..<>. 

so  that  65  parts  of  zinc  should  yield  171  parts  solid  hydrosulphite  of  soda. 

A  solution  of  hydrosulphite  of  soda  is  frequently  prepared  in  the  works  for 
Indigo  dyeing  by  adding  zinc  powder  to  commercial  bisulphites  of  soda,  in  the 
proportion  of  one  pound  of  the  former  to  one  gallon  of  the  latter,  means  being 
taken  i . . /.  addition  of  ice)  to  prevent  undue  heating.  When  the  reaction  is 
over,  milk  of  lime  is  added  in  excess,  and  the  product  may  then  be  used  dil 
for  dissolving  [ndigo,  or  as  an  addition  to  the  vat  It  is  preferable,  however,  to 
filter  the  solution,  e.g.  through  a  filter  press,  but  in  doing  so  every  care  should 
be  taken  to  prevent  exposure  of  the  liquid  to  the  air.  otherwise  oxidation  of  the 
hydrosulphite  may  take  place  so  rapidly  that  in  a  short  time  the  solution  loses 
its  reducing  power. 

For   some  wars    past    solid    hydrosulphite  of  soda,  containing  amounts  of 

NagSs04  varying  from  60  to  95  per  cent.,  ha- l n  in  the  market  in  the  form 

of  a  dry,  almost  white,  powder.  It  is  largely  used  in  the  dyeing  of  [ndigo  and 
other  vat   dyes,   but,  owing   to   the   rapidity   with   which   its  solutions  oxidise  in 
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contact  with  the  air,  it  is  not  suitable  for  textile  printing.     When  oxidised  in  the 
air  hydrosulphite  of  soda  yields  bisulphite  of  - 

N&jSA  +  H2°  +  °  =  3NaHS<  )r 

Baomann,  Thesmar,  anil  Frossard  discovered  that  when  hydrosulphite  of 
soda  is  treated  with  formaldehyde,  it  yields  a  compound  which  is  stable  in  the 
air,  but  is  decomposed  on  steaming,  and  then  exerts  a  powerful  reducing  action. 
By  their  discovery  the  use  of  hydrosulphite  in  textile  printing  was  rendered 
practicable,  with  the  result  that  many  new  and  valuable  effects  have  thereby 
been  introduced  which  could  not  previously  lie  obtained. 

When  concentrated  aqueous  solutions  of  hydrosulphite  of  soda  and  formal- 
dehyde are  mixed,  an  elevation  of  temperature  takes  place  and  a  compound  is 
formed  having  the  composition  Na ..S .,<  I4.2<  H.,<  >.4HJ>,  and  this  product  comes 
into  the  market  under  various  names,  such  as  Hydrosulphite  N.F..  Hyraldite  A. 

If  the  solution  of  this  formaldehyde  compound  is  subjected  to  fractional 
crystallisation  it  separates  into  two  products,  viz.  the  formaldehyde  compound 
of  bisulphite  of  soda  and  the  formaldehyde  compound  of  sulphoxvlate  of  soda 
(NaHSOg), 

Xa,S.,04.2CH.,0  +  BLO  =  NaHSO,.CH,0  +  NaHSO„.CrLO. 

The  pure  sulphoxvlate  of  soda  has  not  been  isolated.  Its  formaldehyde 
compound,  when  acting  as  a  reducing  agent,  is  converted  into  the  formaldehyde 
compound  of  bisulphite  of  soda,  and,  as  will  be  seen  from  the  equation 

NaHSOyCHgO  +  0  =  NaHS03.CH20, 

has  twice  the  reducing  capacity  of  ordinary  hydrosulphite-formaldehyde. 

The  sodium  sulphoxvlate  hydrosulphite  compound  (NaHSOj.CHjO.2HjO) 
comes  into  the  market  under  different  names,  such  as  Rortgalite  C,  Hydro- 
sulphite N.F.  (cone),  Hyraldite  (cone),  in  the  form  of  irregular  lumps  which 
are  white  or  colourless  and  semi-translucent.  When  kept  for  some  time  it 
gradually  deteriorates  and  gives  off  a  disagreeable  smell.  It  is  readily  soluble 
in  water,  and  the  aqueous  solution  may  even  be  boiled  in  contact  with  the  air 
without  losing  its  reducing  action.  When  printed  on  calico  or  other  material, 
dried  and  steamed  (especially  if  the  steam  is  superheated),  it  acts  as  a  powerful 
reducing  agent  and  does  not  tender  the  material. 

Reductite  is  the  name  given  to  a  compound  of  hydrosulphite  of  soda  and 
glucose.  It  comes  into  the  market  in  the  form  of  a  grey-coloured  paste,  and 
is  used  for  the  same  purposes  as  the  formaldehyde  compound. 

Alkaline  sulphides,  especially  sodium  sulphide  (Xa.,S>.  though  cheap,  and 
in  many  cases  efficient  as  reducing  agents,  cannot  be  used  in  textile  printing 
on  account  of  their  corrosive  action  on  the  copper  rollers  of  the  printing  machine. 

Sulphites  and  Bisulphites. — Of  the  sulphites,  potassium  sulphite  1  K  S 
has  been  used  in  considerable  quantities  in  resist  work  under  insoluble  azo  dyes, 
on  account  of  its  great  solubility  in  water.  It  comes  into  the  market  as  a  con- 
centrated aqueous  solution,  standing  at  90°  Tw.  Potassium  sulphite,  while 
acting  as  an  efficient  resist  under  Paranitraniline  red,  Alphauaphthylamine 
claret,  etc.,  does  not  coagulate  albumen,  and  can  consequently  be  employed  in 
conjunction  with  pigment  colours  for  obtaining  coloured  resists.  For  white 
resists  the  cheaper  bisulphite  of  soda  (NaHSOg)  is  largely  employed  at  the 
present  time.  It  comes  into  the  market  in  solution,  generally  marking  62=  Tw., 
or  in  the  form  of  the  solid  metabisulphite  (Xa.,S.,05). 

Arsenious  Oxide  (As203),  generally  known  as  "  white  arsenic,"  maybe  classed 
as  a  mild  reducing  agent.     It  is  sold  in  the  form  of  a  tine  white  powder,  and  finds 
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a  limited  application  us  a  reducing  agent  in  preventing  the  fixation  of  iron. 
Arsenic  bisulphide  (AaJSj)  was  formerly  used  aa  a  reducing  agenl  Eor  indigo. 

Of  other  inorganic  Bubstances,  Hydrazine  sulphate  (NsH4.HjSOJ  maj  be 
mentioned  aa  having  been  suggested  as  a  humus  For  discharging  direct  cotton 
colours;  bul  although  it  is  now  technically  available,  it  is  doubtful  whether  ii 
finds  any  application  in  textile  printing. 

Glucose  (C6H,906)  is  prepared  by  hydrolysing  starch  by  heating  under  preB- 
Bure  with  dilute   sulphuric  acid.     The   arid  is  subsequently   neutralised   and 

re vol  by  means  hi'  milk  nf  lime.     Glucose  cornea  into  the  market  in  the  form 

of  irregular  lumps  of  a  brownish  colour,  or  in  the  form  of  a  colourless  trans 
parent  thick  Byrup  known  as  " crystal  glucose."  In  either  case  the  product  doe 
not  consist  of  pure  glucose,  but  contains,  besides,  many  other  organic  compounds. 
In  presence  of  caustic  soda,  glucose  acts  as  a  fairly  powerful  reducing  agent,  and 
is  largely  used  in  the  direct  printing  of  Indigo  by  the  Bo-called  "glucose"  or 
"Sohlieper  and  Baum"  process.  It  also  finds  employment  for  the  fixation  of 
other  vat  dyes  and  of  sulphide  colours. 
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Gbneral. — Technically  speaking,  calico  prints  are  not  classified  according  to 
their  styles  of  design,  Imt  according  to  their  modes  of  production.  What  is 
meant,  therefore,  when  a  piece  of  print  is  described  as  belonging  to  a  certain 
■■  -'  .  le,"  is  that  it  has  been  executed  by  a  particular  process,  a  process  involving 
a  Beries  of  chemical  and  mechanical  operations  more  or  less  peculiar  to  itself. 
Some  of  these  operations  may  (anil  sometimes  do)  individually  form  parts  of  other 
processes,  bul  when  certain  of  them  are  associated  anil  performed  in  a  definite 
order,  they  constitute  a  definite  process  and  give  rise  to  a  definite  "style  of 
printing."  Hence  calico  prints  are  divided  into  distinct  groups  or  "styles" 
aceording  to  the  means  whereby  their  colours  are  applied  to  and  fixed  upon 
the  fibre. 

This  by  no  means  implies  that  only  one  class  of  colouring  matter  can  he  used 
for  i  particular  style.  On  the  contrary,  all  colours  that  are  capable  of  being 
applied  and  fixed  in  the  same  general  way  can  be  printed  in  combination  mi 
long  as  no  one  of  them  injuriously  affects  the  others.  Thus  the  various  colours 
of  an  elaborate  multicolour  pattern,  whilst  perhaps  bearing  no  resemblance  to 
each  other  in  chemical  composition,  are  yet  capable  of  being  applied  and  treated 
in  the  same  way,  simply  because  each  of  them  008868866  certain  properties  which 
enable  it  to  withstand  the  action  of  the  various  operations  that  are  essential  to 
the  full  development  and  fixation  of  each  of  the  others.  [t  must  not  he  BUppOSed 
from  this  that  all  coheirs  belonging  to  a  certain  style  of  work  can  be  printed 
together  indiscriminately.  Their  powers  of  resistance  to  acids,  alkalies,  snap, 
etc..  vary  considerably,  and  must  be  taken  into  account  when  certain  colours  are 
used.  For  instance,  pale  shades  of  ultramarine  blue  printed  along  witli  strong 
Alizarin  red  and  basii'  aniline  colours  are  liable  to  be  destroyed  by  the  .nil 
fumes  given  off  by  tie'  red  during  "steaming,"  or  by  the  accidental  acidity  of 
the  tartar  emetic  bath  used  for  fixing  the  latter  ;  and,  again,  Prussian  blue 
printed  in  combination  with  the  same  colours  is  decomposed  and  converted  into 
a  buff  by  the  hot,  strong  soap  solution  through  which  they  are  usually  passed 
after  steaming,  fixing,  and  washing.  In  these  and  numerous  other  cases,  when 
an  unstable  colour  cannot  be  replaced,  it  is  necessary  to  modify  the  process,  and 

thus  the   main   divisions   or    "styles''   of   calico   printing   are   further   subdivided 

into  minor  styles.  Instances  of  this  necessity  for  Bpecial  treatment  might  be 
multiplied  ad  libitum,  bul  tic  above  will  Berve  to  Bhow  that   sensitive  colours 

cannot  be  employed  in  < bination  with  those  containing  ingredients  which  are 

apt   to  .id   up,,, i  them  detrimentally,  even  though  both  cla f  colour  may 

bi  long  to  the  same  general  "  style." 

To  classify  the  Btyles  of  printing  satisfactorily  is  a  somewhat  difficult  matter, 
by  reason  of  the  fact  that  some  of  them  will  not  rea  lilj  take  then-  place  in  any 
list,  while  others  may  he  classed  in  several  On  the  whole,  however,  the 
following  arrangement  will  be  found  convenient. 
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There  are — 

(1)  Direct  printed  Styles,  in  which  the  colour  is  applied  directly  to  the 
fibre  by  printing,  and  fixed  thereon  by  "steaming." 

(2)  Dyed  Styles. — A  mordant  being  first  fixed  upon  the  fibre,  and  the 
colour  afterwards  applied  by  dyeing. 

(3)  Insoluble  Azo  Colour  Styles,  depending  on  the  production,  by 
combination  of  diazo  compounds  with  phenols,  of  the  actual  colouring  matter 
on  the  fibre. 

(4)  "  Discharge  "  Styles,  in  which  a  dyed  ground  or  a  mordant  is  removed 
locally,  leaving  a  white  or  coloured  pattern  on  the  original  ground. 

(5)  "Resist"  or  "Reserve"  Styles,  the  object  of  which  is  to  produce  a 
pattern  on  a  coloured  ground  by  first  printing  on  the  white  cloth  a  substance 
that  will  prevent  the  fixation  of  any  colouring  matter  or  mordant  afterwards 
applied  over  it. 

(6)  Raised  Styles. — Similar  in  many  respects  to  the  "dyed  styles,"  but 
produced  with  mineral  bodies  in  place  of  dyestuffs,  which  are  practically  all 
organic  bodies. 

(7)  Linings. — A  mixed  style,  made  up  of  many  others,  but  distinguished  for 
the  most  part  by  the  class  of  its  patterns  and  colour  effects. 

(8)  Metal  printing  Styles. — The  application  of  metallic  powders  to  the 
production  of  designs  in  gold,  silver,  etc. 

(9)  "Crepons"  or  "Crimps." — A  style  of  work  based  upon  the  action  of 
strong  caustic  soda  on  cotton,  and  whereby  crinkled  stripe  effects  are  obtained 
by  printing  on  plain  cloth. 

And  lastly,  as  belonging  to  no  one  style,  those  classes  of  work  which  are 
executed  by  a  combination  of  parts  of  two  or  more  styles,  and  cannot,  therefore, 
lie  included  in  any,  since  they  partake  of  the  nature  of  several.  Some  combined 
styles  are  so  generally  employed  as  to  constitute  distinct  classes.  These  will 
be  dealt  with  as  they  occur  in  the  consideration  of  the  processes  by  which  they 
are  produced. 

The  above  distinctions  of  styles  are  based  upon  the  means  and  methods  of 
applying  colour  to,  and  fixing  it  upon,  the  fibre,  and  as  such  they  represent  the 
general  methods  employed  in  the  execution  of  all  kinds  of  calico  prints,  be  their 
ultimate  use  what  it  may.  The  textile  colourist  has  nothing  to  do  with  the 
purpose  to  which  a  print  is  put  beyond  supplying  suitable  colours,  and  there- 
fore the  above  technical  arrangement  of  "  styles  "  has  been  adopted  in  preference 
to  that  according  to  which  goods  are  divided  into  cretonnes,  dress  goods, 
shirtings,  etc. 

Each  of  the  foregoing  styles  may  be  subdivided  into  minor  styles  according 
to  the  class  of  colouring  matter  employed,  but,  in  the  main,  the  operations 
connected  with  these  modifications  remain  the  same,  although  the  chemical 
reactions  they  bring  about  are  different ;  so  that  all  colouring  matters  that  are 
capable  of  being  applied  and  fixed  in  the  same  general  way  may  be  printed 
together,  if  they  do  not  react  upon  one  another  in  process. 

(1)  DIRECT  PRINTED  STYLES. 

In  direct  printed  styles  the  colour  is  applied  to  the  fabric  along  with  various 
substances    which    form  an  insoluble  precipitate  with  it  cm   "steaming"  for  a 

longer  or  shorter  period.  Amongst  the  most  important  colours  applied  in  this 
way  are  those  known  as  the  Alizarin  colours,  basic  colours,  direct  colours, 
Sulphide  colours,  vegetable  colours,  Aniline  black,  and  certain  mineral  colours 
and  pigments. 

After  printing,  the  goods  are  simply  dried  and  then  steamed,  and,  after  a 
fixing  process  in  the  case  of  basic  colours,  soaped  and  washed. 
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The   "direct    -i\le"   mie,ht    much   more  appropriately  be  called   the   "steam 

style,"  siiicr  steaming  is  its  st  distinctive  Feature;   but   the   term    "steam 

style"  lias  unfortunately  been  applied,  in  some  quarters,  to  a  class  of  work 
distinguished  by  its  defects  e.g,  its  gaudy  colour,  inharmonious  combinations, 
genera]  "looseness"  to  light  and  washing,  and  its  utter  laek  of  either  technical 
or  artistic  merit— and  consequently  "steam  work"  lias  come  to  be  looked  upon 
by  the  public,  or  al  least  the  untrained,  as  identical  with  the  worst  and 
cheapest  of  poor  goods.  So  far  from  this  being  the  east',  however,  some  of  the 
lin.st  and  the  fastest  colours  known  are  fixed  by  "steaming,"  and  some  of 
the  highest  elass  work  produced  is  steam  work. 

The  fastness  of  steam  colours  depends  upon  the  colour  lake  being  formed 
on  the  doth  itself]  and  in  order  to  prevent  any  combination  taking  place 
between  the  various  ingredients  of  a  colour  before  printing,  the  mordants 
employed  are  only  such  as  have  no  action  on  the  colouring  matter  in  the  cold 
or  iii  presence  of  certain  Buhstances  added  to  further  lessen  their  affinity  for  the 
colour  base.  In  steaming,  these  rcstrainers  are  volatilised  or  decomposed,  and, 
at  the  high  temperature  of  the  chamber,  the  mordants  and  colouring  principles 
0 bine  t"  produce  an  insoluble  lake,  which  virtually  dyes  the  cloth  in  just 

thus.'    parts   printed.      The   colours  developed    by  Steam    usually    require   several 

other  operations  to  fix  them  thoroughly  on  the  cloth;  and  the  latter  is  also 
usually  prepared  in  nleine,  or  some  preparation  of  oleine  and  tin,  for  the 
purpose  of  both  brightening  the  colours  and  rendering  them  faster  to  snap,  etc. 

The  usual  process  followed  in  the  production  of  the  "fast  steam  style" 
ei insists  in  the  following  series  nf  operations  : — 

(a)  Preparing.  —Pad  the  oloth  in  a  2J-5  per  cent,  solution  of  castor  oil 
oleine  (soda  or  ammonia  rioinoleate,  with  or  without  the  addition  of  stannous 
or  Btannic  salts).     1  >rj , 

(/<)  Printing. 

(.)  Stbaming  in  continuous  or  cottage  steamers. 

(•/>   l'i xi N' ;  iii  .',    '_'  per  cent,  solution  of  tartar  emetic  and  chalk. 

(e)  CHROMING  (when'  required)  in  1  per  cent,  solution  of  bichromate  of 
potash. 

(/)  SOAPING.  Steamed  goods  arc  always  soaped  to  clear  out  all  superfluous 
matters  The  strength  of  the  soap  solution  varies  from  T(J-i  per  cent,  of  soap, 
and  its  temperature  between  160"  F.  and  the  boil,  according  to  the  colours  and 
effects  required. 

Fixing,  chroming,  soaping,  and  washing  are  all  performed  in  the  "continuous 
open  soaper"  already  described.  When'  goods  contain  no  basic  colours,  the 
fixing  is  omitted;  and  when'  Aniline  black  or  Catechu  or  steam  Prussian  blue 
are  absent,  the  chroming  may  likewise  be  dispensed  with.  Alizarin  colours 
and  other  mordant  colours  require  no  other  treatment  after  steaming  than  a 
simple  washing  and  soaping.  At  the  same  time  they  are  easirj  capable  of  with- 
standing the  other  operations,  and  can  therefore  be  used  in  combination  with 
practically  every  colour  fixed  by  "steaming." 

Indigo  and    similar   vat    colours,  Aniline  black,  and   I'araiuiiie  brown  may  also 

be  included  amongst  tl ilours  applied  directly  to  the  fibre  by  printing.     Thej 

are  not  really  "steam  colours"  in  the  ordinary  sense  of  the  term,  neither 
can  they  be  introduced  into  so  great  a  variety  of  colour  schemes  as  son I 

the    "steam    colours"    proper;    but    "steaming"   or    "rapid   ageing"   in   a   rapid 

ager  is  essential  to  their  fixation;  and  in  so  far  as  they  are  applied  and  fixed 

by     the    si mechanical     means    as    ordinary    steam    colours     they    may,     foi 

convenience,  be  classed  in  one  of  the  subdivisions  of  "direct  printing." 

Application  of  Mordant  Colours.- -I'.y  "mordant  colours"  are  undent 1 

tics,,    colouring   matters    which,    while    possessing    no    colouring   power    of    any 

practical  use  in  themselves,  are  yet  capable  of  combining  with  metallic  oxides 
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to  form  insoluble  coloured  precipitates  on  the  cloth.     They  constitute  perhaps 

the  most  important  series  of  colours  at  the  disposal  of  the  calico  printer;  and 
if  they  do  not  yield  the  most  brilliant  shades,  they  at  least  possess  qualities 
which  compensate  for  this  lack,  and  which  render  them  of  the  utmost  value  in 
the  production  of  the  highest  class  of  decorative  designs,  and  not  less  so  in  that 
of  dress  goods  and  strictly  utilitarian  fabrics. 

As  a  class,  the  mordant  colours  are  easily  applied  ;  they  furnish  a  good  range 
of  rich,  full  colours,  varying  from  bright  reds,  yellows,  blues,  and  greens,  to  the 
softest  and  most  delicate  tones  of  grey,  fawn,  olive,  and  salmon;  in  "direct 
printing"  any  of  them  may  be  associated  in  almost  any  colour  scheme,  thus 
allowing  of  the  designer's  ideas  being  realised  to  the  fullest  extent,  and  affording 
the  colourist  ample  scope  in  the  arrangement  of  his  colour  combinations;  and 
above  all,  they  are  fast  to  light  and  soap. 

Many  of  the  lakes  produced  by  the  mordant  colours  are  identical  with  those 
used  by  artists ;  and  of  the  rest,  the  greater  number  are  equally  ricli  and 
permanent,  so  that  an  artist  designer  need  have  no  fear  of  his  work  being 
crippled  in  reproduction  if  his  design  is  drawn  up,  in  the  first  instance,  with  due 
regard  to  the  limitations  and  possibilities  of  calico  printing.  Much  of  the 
outcry  at  modern  colours  is  neither  more  nor  less  than  an  expression  of 
ignorance  ;  and  if  the  self-satisfied  critics  would  only  condescend  to  even  dabble 
in  the  subject  they  descant  upon,  they  would  soon  learn  to  keep  silence  in  the 
company  of  expert  chemists  and  calico  printers,  who  at  least  do  know  what  they 
are  using  when  the}'  apply  certain  substances  to  cotton,  linen,  wool,  or  silk,  and 
that  is  more  than  most  "art  critics"  know  when  they  attempt  to  belittle  the 
results  obtained  by  scientific  research,  and  at  the  cost  of  much  money,  many 
failures,  and  long  experience. 

Amongst  the  most  extensively  employed  "  mordant  colours  "  are  :  Alizarin  of 
all  brands  ;  Alizarin  yellows,  blues,  greens,  heliotropes,  grenates,  and  Bordeaux  ; 
Alizarin  orange  or  Nitro-alizarin  ;  Alizarin  viridine ;  Alizarin  cyanines ; 
Anthracene  brown,  yellow,  and  blue  ;  Chrome  violet  and  Chrome  violet  blue  ; 
Solid  green  0  ;  Gallocyanine,  Gallopurple,  and  Coerulein  olive  ;  Chrome  Azurol  8, 
Modern  blue,  Blue  1900,  etc.;  the  vegetable  dyestutfs  —  Logwood,  Quercitron 
bark,  and  Persian  berries  ;  and,  in  addition,  various  brands,  preparations,  and 
derivatives  of  the  foregoing  and  of  a  vast  number  of  other  dyestuffs,  mostly 
artificial,   which  are  applied  similarly. 

Alizarin  is  the  best  type  of  mordant  colours,  inasmuch  as  it  yields  the 
brightest,  fastest,  and  most  varied  range  of  colours  with  different  mordants.  Its 
alumina  lake  is  red;  its  iron  lake  black  or  purple,  according  to  the  strength  of 
the  iron  ;  its  tin  lake  is  orange  ;  its  chromium  lake  a  rich  claret  shade  ;  and  its 
mixed  alumina  and  iron  lake  a  strong,  deep,  full  chocolate,  which  can  be  made  t<> 
approach  black  or  red  by  increasing  or  diminishing  the  proportion  of  the  iron  to 
the  alumina.  A  fine  chocolate  is  also  obtained  from  a  mixed  chromium  anil  iron 
mordant;  this  is  usually  the  chocolate  employed  in  "steam  work,"  for  which  it 
is  frequently  "toned"  by  the  addition  of  a  little  yellow — Quercitron  bark.  The 
orange  from  Alizarin  and  tin  is  only  utilised  in  the  brightening  of  the  red,  to 
which  it  imports  a  brilliant  scarlet  tone  ;  a  better  and  purer  orange  is  obtained 
from  Nitro-alizarin  in  combination  with  alumina  and  tin.  A  rich,  warm  brown 
is  given  by  Nitro-alizarin  and  chromium  mordants,  but  the  iron  lake  is  of  no 
great  interest. 

Alizarin  [C14H6Og(OH)g]  is  the  essentia]  colouring  principle  of  the  madder 
root,  and  is  prepared  artificially  and  in  large  quantities  from  anthracene— a  coal- 
tar  product.  It  is  a  yellow  powder  sent  out  by  the  makers,  ground  up  in  water, 
in  the  form  of  a  20  per  cent,  paste  ;  it  is  insoluble  in  cold  water,  but  is  so  finely 
ground  that  it  combines  readily  with  its  mordants  on  "steaming,"  and  so  does 
not  require  to  be  dissolved  in  any  medium  before  use. 


STYLES   OF    PRINTING.  247 

Tim ttaer  dyestuffs  olosely  resembling  Alizarin  in  their  chemical  composi- 
tion and  genera]  properties  are  (1)  Anthrapurpurin,  (2)  Flavopurpurin,  and 
(;i)  Purpurin.  They  :ill  give  shades  of  red  with  alumina,  and  behave  in  the 
Bame  way  as  Alizarin  towards  other  mordants.  Alizarin  itself  yields  :i  crimson 
shade  of  red;  Anthrapurpurin  a  bright  full  red;  Flavopurpurin  a  yellow  and 
rather  1l.1t  red;  and  Purpurin,  a  'lull  liluisli  red,  inclining  to  a  brownish  or 
olarel  tone.  Mixtures  of  Alizarin  with  Anthrapurpurin  or  [flavopurpurin  are 
sold  as  "  blvt  and  yellow  thadu  of  AH  arm  "  respectively  :  and  it  is  such  mixtures 
that  form  the  different  commercial  brands  of  Alizarin.  Those  containing  a  large 
proportion  of  Flavopurpurin  are  mostly  employed  for  reds  and  brownish 
chocolates,  while  those  containing  more  Anthrapurpurin  are  the  best  for  ; >inks 
ami  olarel  shades.  Pure  Alizarin  in  combination  with  alumina  yields  deep, 
pun'  orimson  shades,  and  with  chromium,  full,  rich  maroons  ;  it  is  also  the  beal 
fur  purples. 

Nitro  Ai.izAuiN  (in  Alizarin  Oranob  [<'1(ll  ,N<f,.(i  >  1 1 ).. |  is  applied  in  the 
Bame  way  as  Alizarin,  from  which  it  is  prepared  by  th.'  action  of  nitrous  acid. 
With  alumina  or  stannic  mordants  it  yields  orange  shades  remarkable  fur  theii 
brilliancy,  and  with  ohromium  mordants  a  fine  orange  hrown.  Ilnth  colours 
are  last   to  light  and  soap. 

Most  of  the  other  mordant  colours,  with  the  exception  of  tin1  vegetable 
dyestuffs,  yield  only  slightly  different  shades  of  one  colour,  whatever  the  mordant 
used  may  l>c.  Logwood  is  Only  employed  with  chromium  and  iron  salts  for 
tilacks,  and  Persian  berries  and  Quercitron  hark  give  various  tones  of  yellow 
with  alumina  and  tin  mordants,  and  in  Strong  colours,  browns  with  chromium 
mordants.  In  practice,  no  other  mordants  are  used  for  the  vegetable  colours. 
Sapan  wood  finds  a  limited  use  in  some  "steam"  chocolates,  as  a  cheap  (but 
loost  )  substitute  for  alizarin. 

La  a  general  rule,  the  mordant  colours  yield  the  finest  results  when  printed 
on  oil-prepared  cloth.  The  percentage  of  fatty  matter  put  into  the  cloth  will 
vary  with  the  depth  of  the  colours  to  he  printed  :  and  the  question  as  to  whether 

or  not   till  oleates  should  he  introduced  will  also  In'  decided    by  the   shades   to   he 

produced.  Tin  compounds  should  he  avoided  whenever  a  bright  Alizarin  iron 
purple  is  desired,  as  the  shade  would  he  dulled  considerably  by  the  addition  of 
orange,  due  to  the  combination  of  part  of  the  Alizarin  with  the  tin  in  the 
"prepare."  A  pure  castor  oil  "  oleine  "  is  a  good  standard  "prepare,"  and  can 
he  used  for  all  styles.  For  reds  anil  pinks  and  most  basic  Aniline  colours  the 
addition    of    tin   improves   the   shades,   hut  it   is   not    absolutely   essential   to  the 

attainment  of  g 1  results,  and  can  he  used  or  not  as   ,1, -sired.       For   dark    stl 

colours  about  •">  per  cent,  of  fatty  matter  is  applied  to  the  cloth;  for  light 
colours,  half  that  quantity  is  sufficient.     The  percentage  refers  to  the  strength 

of  the  solution  of  oleine  thus: — 

6   per  cent.   1  In.    PREPARE. 

1  part  rioinoleate  of  soda,  or  an  "oleine  "  26  per  cent. 

I     .,     water. 
As  the  .loth  often  absorbs  its  own  weight  of  liquor,  it  will  approximately  take 

up  the  amount  of  fatty  matter  represented  by  thi  of  the  "  prepare, ' 

all  the  water  being  driven  off  on  drying. 

With  the  exception  of  Alizarin  reds,  pink-,  scarlet-,  and  oranges,  the  com 
position  of  nest  "steam  printing  colours"  is  extremely  simple,  requiring  little 
beyond  a  suitable  thickening,  a  little  acetic  and,  and  a  tingle  mordant.  But 
reds,  pinks,  etc,  are  somewhat  more  complicated,  since  bright  shades  with 
Alizarin  can  only  hi'  obtained  by  a  combination  of  alumina,  tin,  lime,  anil  oil, 

together  with  tartaric,  citric,  or  oxalic  acids,  cither  free  ,.r  a-  salts  of  tin' 
1 idantillg  bases.      As  a  matter  of  fact,  lime  is  apparently  necessary  to  the   full 
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development  of  all  shades  obtained  from  Alizarin,  and  consequently  it  enters 
into  all  that  are  employed  as  self  colours  ;  it  may  be  left  out  of  colours  used 
solely  for  the  making  of  compound  shades,  though  its  inclusion  is  by  no  means 
detrimental  in  most  cases  where  Alizarin  blue  is  absent.  On  the  whole,  however, 
lime  salts  are  better  avoided  when  their  presence  is  unnecessary,  since  they 
precipitate  a  large  number  of  colouring  matters,  and  it  is  not  always  possible  to 
foresee  what  colouring  matters  will  have  to  be  added  t"  a  compound  shade  to 
bring  it  up  to  the  required  standard. 

In  passing,  it  may  be  noted  that  the  mordant  colours  when  applied  by 
direct  printing  are  as  often  called  "extract  colours,''  from  the  fact  that  originally 
the  first  steam  colours  were  prepared  from  extracts  of  Madder,  Logwood,  Quer- 
citron bark,  and  other  vegetable  colouring  matters. 

In  the  following  examples  of  printing  colours,  care  has  been  taken  to  select 
only  such  typical  examples  as  have,  under  proper  conditions,  yielded  consistently 
good  results  on  the  large  scale.  Beyond  giving  these  necessary  types,  it  would 
be  useless  to  enlarge  the  text  with  a  mass  of  "practical  receipts,"  consisting 
of  mere  modifications  of  those  given,  for  although  the  principles  involved  always 
remain  the  same,  their  working  details  differ  according  to  the  varying  conditions 
under  which  they  are  applied  ;  and  success  depends  upon  so  many  factors,  that 
each  firm  in  adopting  a  process  has  generally  to  modify  it  to  some  extent  in 
order  to  ensure  the  best  results  being  obtained  from  its  existing  plant,  system, 
and  methods  of  work. 

No  two  firms  make  up  their  colours  in  exactly  the  same  way ;  and  conse- 
quently the  recipes  given  below  must  not  be  taken  as  representing  the  only 
proportions,  or  even  ingredients,  possible  to  use,  but  must  rather  be  regarded  as 
a  selection  from  the  immense  number  of  printing  colours  employed  in  actual 
practice. 

(1)  Alizarin. — Alizarin  red  is  prepared  in  two  distinct  ways:  (a)  by  adding 
the  Alizarin  to  a  thickening  containing  all  the  essential  mordants;  and  (l>)  by 
adding  the  mordants  to  a  paste  containing  the  Alizarin.  In  both  cases  the  final 
additions  must  only  be  made  immediately  before  printing,  as  a  reaction  takes 
place  between  the  colouring  matter  and  mordants  if  they  are  allowed  to  stand  in 
contact  for  any  lengthened  period. 

Alizarin  Red  A.  (Alumina). 
27     kilos,  water. 
95      ,,     starch. 
9-5      ,,     6  per  cent,  tragacanth  thickening. 

Boil,  cool,  and  add 

9  5  kilos,  chlor  oil.     (See  Oil  Mordants.) 
10"5      ,,     acetate  of  lime  23°  Tw. 

8-5      ,,     acetate  of  alumina  22°  Tw. 
11-5      ,,     sulphocyanide  of  aluminium  27°  Tw. 
14  „     tartrate  (or  oxalate)  of  tin. 

100 
When  required  for  printing,  four  parts  of  the  above  paste  are  mixed   with 
one  part  of  Alizarin  and  (for  ordinary  reds)  two  parts  of   "paste  for  reds"  (see 
Pastes) : — 

4  kilos,  mordant  paste. 

2      „      red  paste  or  "  reduction." 

1      „      Alizarin  20  per  cent,  (yellow  shade). 

For  very  dark  reds  the  reducing  paste  may  be  omitted.  Print  on  oiled  cloth  ; 
steam  1|  hours,  with  or  without  pressure;  wash,  soap,  wash. 
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Lb  the  result  nl  many  experiments,  ii  has  been  found  that  by  boiling  the 
Alizarin  with  the  thickening  and  adding  tin-  nil  mordants  Imt  a  lui^liirr  ml 
can  be  obtained  with  a  Bmallei  quantity  of  oil  and  tin  compounds  than  when  the 
latter  and  the  Alizarin  are  added  oold.     Thus 

Alizarin  Rsd  B.  (boiled  I. 
17     kilns,  water. 
13        ,,     Btarch. 

L3        ,,     Alizarin  20  per  cent,  (yellow  shade). 
3        ,,    acetic  arid  9  Tw. 
Boil,  turn  nit' steam,  and  at  onoe  add — 

2*6  kilns,  ohlor  nil  (see  Mordants). 
2*5     .,     Btannio  hydrate  20  per  cent,  paste. 
•_'n     ,,    oxalate  of  tin. 
Cool,  and  immediately  before  use  add  cold — 
.".."1  kilns  acetate  of  lime  23°  Tw. 

I  ,,      nitrate  of  alumina  'J.'i    Tw. 

10        „    sulphooyanide  of  alumina  20"  Tw. 

100  kilns,  (after  boiling  the  thickening). 
Print  as  above  on  oiled  cloth,  etc, 

A  strain  Alizarin  red,  suitable  for  printing  on  unoiled  cloth,  has  been 
described  by  P.  Wilhelm  (Bull.  Soc.  Ind.  Mulhouse,  p.  69,  1908).1  For  this 
purpose  he  adds  the  required  amount  of  fatty  matter  to  the  printing  colour 
in  addition  to  the  usual  oil  mordants,  and  overcomes  its  liability  to  precipitate 
the  metallic  mordants  by  employing  a  modified  form  of  aulphoricinolelc  acid, 
together  with  a  suitable  amount  of  formic  or  lactic  acids,  or  a  mixture  of  the  two, 
and  a  small  quantity  of  acetate  of  soda. 

The  laetie  aeid  is  only  adapted  for  strong  reds,  since  it  retards  the  develop- 
ment of  the  colour  on  Bteaming.  <>n  the  other  hand,  formic  acid  ran  be  used 
safely  for  both  reds  and  pinks;  it  offers  no  obstacle  to  the  formation  of  the 
colour  lake  on  Bteaming,  and  it  effectually  prevents  the  precipitation  of  insoluble 
aluminium  and  ealeium  sulphoricinoleates. 

The  special  sulphoricinoleic  acid  mixture  is  prepared  as  follows: — 


1 


Emulsion. 

I  150  grins,  freshly  made  Bulphoricinolelc  aeid. 
450      ,,       K>  percent.  Lima  tragacanth  thiekeuiiiL', 
100      „      acetic  acid  9"  Tw., 
are  beaten  together  and  allowed  to  stand  for  six  days  at  the  ordinary  tempera 
ture  ;  then  add 

S<j50  grills,  tragacanth  thickening  5  per  cent 
350      „      formic  acid  92  per  cent 
The  wlmle   then   forms  10  kilos,  of  an  extremely  Btable   white   emulsion,   in 
which  the  fatty  acid  exists  in  a  very  fine  atate  of  division.     Being  practically 

insnlnl.il'  and  mixed  with  organic  acids,  it  has  no  action  nn  tl ther  mordants 

until  the  printed  goods  are  steamed.  During  the  Bteaming  it  combines 
gradually  with  the  mordants  in  presence  of  the  cloth,  and  the  metallic  Bulph 
oleatee  thus  formed  are  fixed  thoroughly  nn  the  fibre,  and  then  behave  as  ordinarily 

Inwards  the  Colouring  matter  (Ali/arin). 

The  advantages  claimed  for  the  following  red  an — 1 1  >  that  it  renders  un 
jary  the  preliminary  preparation  of  theoloth;  (2)  that  it  is  easy  to  work 

Dj/trt  and  VolourisU,  1908,  page  199. 
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and  very  stable  ;  (3)  that  a  good  Aniline  black  can  be  obtained  in  combination 
with  it,  since  the  cloth  is  free  from  all  traces  of  alkali;  (4)  that  the  whites 
are  less  yellowish  than  when  the  cloth  has  been  prepared  in  "oleine";  and  (5) 
that  it  is  as  bright  and  fast  to  soaping  and  light  as  is  the  ordinary  "  steam 
Alizarin  red  "  For  the  preparation  of  the  fastest  red  on  unoiled  cloth  Wilhelm 
gives  the  following  instructions,  and  insists  upon  the  necessity  of  adding  the 
ingredients  in  the  order  indicated  : — 

Alizarin   Kkd  (on  unoiled  cloth). 
160  grms.  starch. 


150      „ 

water. 

100      „ 

tragacanth  thickening. 

50      „ 

acetic  acid  9    Tw. 

150      „ 

Alizarin  20  per  cent,  (yellow  s 

lade) 

j    25      „ 
1    25      „ 

oleine. 

stannic  sulpholeate. 

il,  cool,  and  add 

130      „ 

nitrate  of  alumina  23°  Tw. 

40      „ 

stannic  oxalate. 

75      „ 

acetate  of  lime  23"  Tw. 

22 

formic  acid  92  per  cent. 

100      ,',' 

emulsion. 

IS      „ 

acetate  of  soda. 

Print  on  unprepared  cloth  :  steam  1 .',  hours,  and  wash  and  soap  as  usual. 

Alizarin  pinks  may  be  made  in  the  same  way,  employing  a  "blue  shade"  of 
Alizarin,  and  reducing  the  standard  colour  to  any  desired  extent  bj'  the  addition 
of  starch  paste. 

In  another  method,  employed  largely  for  the  production  of  Alizarin  reds 
on  unoiled  cloth,   use  is  made   of   Lizarol    I>.,   a   formaldehyde   compound  of 

ricinoleic  acid,  put  on  the 
market  by  Messrs  Meister. 
Lucius  &  Briining.1  Lizarol 
is  insoluble  in  water,  does 
not  form  any  lake  in  the 
printing  colour,  and  comes 
into  action  with  the  mor- 
danta  and  Alizarin  in  the 
steaming  process  only,  form- 
ing during  this  process  the 
bright  red  colour  lake. 

According  to  Fehling, 
both  the  mono-  ami  poly- 
ricinoleic  acids  are  suitable 
for  adding  to  steam  Alizarin 
reds.2 
Battegay  has  also  worked  on  the  same  subject,  and  has  obtained  the  best 
results  by  addiug  an  acetic  acid  solution  of  ricinoleic  acid  to  the  printing  paste. 

Alizarin  Pink  may  be  made  exactly  as  any  of  the  above  reds  by  simply 
employing  a  suitable  brand  of  "blue  shade"  Alizarin  instead  of  the  yellow 
shade.  Used  at  full  strength,  such  "pinks "yield  dark  rich  reds  inclining  to 
crimson  ;  it  is  only  when  they  are  reduced  considerably  that  true  rose  puds 
are  obtained.  As  a  rule,  however,  Alizarin  pinks  differ  slightly  from  the  reds 
both  in  composition  and  in  the  proportions  of  their  ingredients. 


Alizarin  lied  and  Pink  (with  Lizarol). 


Eng 

/;■  r 


Patent,  13790  (1908). 
Urn.  i/,-s  Mat.  Col,  p.  74,  If 
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Aii  Alizarin  pink  extensively  used  on  the  large  scale  in  an  important  works 
is  compounded  as  follows :  — 


Ai.izuiin     I'lNK     I. 

ii:;n  grma  Btarch  paste  for  reds  (si 
I  no    ,,  Alizarin  (blue  shade), 
aluminium  sul- 

phoc  yanide 

23  Tw. 

acetate  of  lime 

23   Tw. 
oxalate  of   tin 

(stannic). 

citrate  of  alu- 
mina lu  Tw. 


Thickenings). 


• 

. 

v 

:V,: 



V 

V 

Alizarin  Red  and  Pink  ion  Oiled  Cloth). 


I  10 

10 
30 
60 


I 

I'rint    on  oiled  oloth,  steam, 

Wash,  aial  soap.      If  the  pink 

is   printed  as  a   shirting  or 

other    Bingle   colour,    it    is 

usually  soaped    strongly   in 

the  rope  form  ;  in  oilier  cases  it  passes  through  the  ''open  soaper "  at  full  width, 

as  is  usual  with  si  steam  work. 

( 'in: mk  iik  Alumina  10°  Tw. 

500  grms.  hydrate  of  alumina   \~*h  per  cent,  paste. 
220       ,.       citric  acid. 

28     .,      soda  ash. 

200       „       water. 

Stir  till  dissolved. 

A  much  brighter  pink  is  obtained  by  adding  a  small  quantity  of  the  basic 
colour  l.'ho  Limine  to  the  above.     The  brand  of  Rhodamine  sent  out    by  the 

I'adisihe  Anilin  mid  Soda  Kahrik  is  the  lust  to  use  for  this  purpose  ;  it  is  a  pure 
product,  and,  unlike  many  other  Rhodamines,  it  is  not  precipitated  bj  the 
alumina  in  the  printing  paste,  and  thus  it  gives  an  even  shade,  free  from 
"specks."     The   proportions  taken  are — 

j  1000  grins.  Alizarin  pink  1.  (above). 

•'    f    :5     „      Rhodamine  6  G.  100  per  cent.  (B.A.S.F.)  in— 

|    I  50      ,,      acetic  acid  6"  Tw  . 

"Blotch"    [links,    or    pinks    used    for    the   printing   of    grounds,    and    stipple 

engraving,  are  made  up  with  either  starch,  starch  and  gum  tragacanth,  British 

gum,  or  Senega]  gum.     The  last  always  gives  the  best  results,  and  is  invariably 

used  when  its  price  is  no  obstacle.      Starch  is  apt  to  give  a  "  mealy    '  surface,  and 

even  when  mixed  with  tragacanth  it  almost  always  requires  to  lie  ••crushed.'' 
La.  the  printed  cloth  must    l.e   passed   under  a  plain   unengraved   roller  working 

in  starch  paste — a  "crush  roller" — in  order  to  obtain  a  perfectly  si th.  even 

blotch.  Tragacanth  alone  is  an  excellent  thickening  to  use  for  many  qualities 
of  cloth,  hut  gum  Senega]  produces  tic  finest  results  in  all  cases,  and  is  a  reliable 
thickening  on  all  kinds  of  cloth. 

As  a  rule,  the  quantity  of  mordant  to  a  given  weight  of  Alizarin  is  propor 

tionally  greater  in  pinks  than  in  reds,  the  reason  being  that  as  they  are 
reduced  or  diluted  they  require  extra  mordant  to  bring  about  their  full 
development   in   "steaming."     The  extra   mordant    may  he  added   to  either   the 
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standard  colour  or  to  the  reducing  paste:    the  former  is  the  more  usual  and 
more  convenient  method. 

Gum  Alizarin   Pink  11.  (for  blotches). 

J  630  grms.  gum  Senegal  solution  50  per  cent. 
I  100      ,,      Alizarin  (blue  shade)  20  per  cent. 
Mix  well  and  add 

30  grms.  stannic  oxalate. 
40      .,      acetate  of  lime. 
60      ,,      citrate  of  alumina  40"  Tw. 
140      „      sulphocvauide  of  aluminium  23°  Tw. 

1000 
Print  on  oiled  cloth  :  steam,  etc.,  as  usual. 

For  light  shades  the  above  pink  is  merely  reduced  by  the  addition  of  gum 
Senegal.     Thus — 

Medium  Pink.  P<il>:  Pink. 

Standard  Pink        ....       1  1 

Gum  Senegal  30  per  cent.        .         .       9  40  or  more. 

Acetate,  nitrate-acetate,  or  nitrate  of  alumina  may  be  used  instead  of  the 
sulphocyanide,  but,  for  the  most  part,  the  latter  is  preferred  because  it  does  not 
attack  the  doctors,  and  thus  prevents  the  dulling  of  the  shade  from  dissolved 
iron.  The  nitrate  and  nitrate-acetates  tend  to  impart  a  yellowish  tone  to  the 
pink,  and  are  sometimes  employed  expressly  for  that  purpose.  A  similar  effect 
may  be  obtained  by  using  a  yellower  brand   of    Alizarin,  but   in    general   the 

shade    of    pink    is    not     BO 
bright    as   when   nitrate   of 
alumina  is  employed,  since, 
apart  from  the  shading  and 
brightening    properties     of 
the  latter,  the  yellow  brands 
of    Alizarin    yield    colours 
somewhat  dull  in  character. 
"Cover"  reds  and  pinks, 
and  their  resists,  will  form 
part  of  a  separate  division. 
Alizarin  Claret(t'hrome). 
— The  Alizarin  chrome  lake 
is    employed     largely    as    a 
"blotch"  in  cretonne  print- 
ing, ami  as  a  constituent   of 
an  enormous  number  of  "extract  "  browns,  greys," olives,  etc.      For  blotch  work 
it  may  lie  made  as  follows,  the  lake,  of  course,  being  produced  by  steaming  : — 
Steam  Alizarin  Claret  A. 
140  grms.  starch. 


Alizarin  Claret 


300 

50 
•240 
ISO 

30 
Boil,  cool,  and  add 

70  grms.  acetate  of  lime  23*  Tw. 

90      „      acetate  of  chrome  25°  Tw 


water. 

acetic  acid  '.»    Tw. 

gum-tragacanth  thickening  5  per  cent. 

Alizarin  X.  20  per  cent.  (British  Alizarin  Co.,  Ltd  I. 

cotton  seed  oil. 


1100=  1000  after  boiling. 
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Print  on  oiled  oloth,  and  steam,  etc,  as  for  rede.     Steam  Alizarin  olarel 
largely  into  a  great  man;  compound  tertiary  ahadea  :  and  aa  man]  of  the  colours 

ited  with  it   in  this  oon tion  are  precipitated  by  acetate  of  lime,  tliis 

latter  must  be  omitted  in  all  olarete  used  for  mixtures. 

Stbam   Aii/m;i\  Clabbt  B.  (for  mixtures). 
7 1"'  grms,  aoid  Btaroh  paste 

L50      .,      Alizarin  X.  20  per  cent.  (British  Alizarin  Co.,  Ltd.). 
75      ,.     .i>  •  t  ite  of  chrome  2 1    Tw. 
30      „      cotton-seed  oil. 


1000 

'I'll.'  shades  of  claret  may  be  varied  by  using  different  brands  of  Alizarin,  or 
by    adding   other   mordant 
colours,  or  by  mixing  alu- 
minium     ami      ohromium 
mordants  together. 

'I'll.'   Alizarin    Bordeaux 
of  ill.    Bayer  Co.,  Ltd.,  also 

yield  tine  shades  nf  elaret, 
and,  as  they  ale  fixed  with 
alumina,  they  may  be  U8ed 
to  modify  the  shade  of 
steam     Ali/.arin     reds,    with 

out  unduly  dulling  the 
colour. 

i:ui;- 


Brilliaut  Alizarin  Bordeaux  K. 


Stbam     Am/akin 

[iK.MX   (red   shade). 

I  105  jims.  brilliant  Alizarin  Bordeaux  U.  paste. 
I   inn       ..       water. 
(ill      ,.      starch-tragacanth  thickening. 

7n      .,      Bulphocyanide  of  aluminium  l8*Tw. 

53      .,      acetate  of  lime  23   Tw. 

21      ,.     castor  nil. 

10       ,,        oxalate  (if  till 

25'  Tw. 

1000 
Print,    steam,    etc.,    as     for 
reds. 

Steam  Alizarin  Bordeaux 
(blue  shade)is  made  asabove, 
but  with  Alizarin  Bordeaux 
B.P.  pe 

Steam  Alizarin  Purple 
(Iron).       Steam      Alizarin 
purples  or  riolets  have  lost 
much   of   their  importance 
sinee  the  int n .duet ion  of  Chrome  violet-blue  (Geigy),  Chromoglauc 
Lucius  &  Bruning),  and  other  ohrome  violets  too  numerous  to  mention.     They 
are,  however, still  largely  used  for  gome  purposes  for  which  their  fastness  renders 
them  difficult  of  replacement     steam  Alizarin  purples  are  frequently  brightened 
by  the  addition  of  Methyl  violet. 


mmm\m 

I'illH 

'liyll 

iWfc 

Brilliant  Alizarin  Boideafl     B.P. 
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Alizarin  Purple  A. 

(  565  grins,  acid  starch  paste. 

|  170      „  Alizarin  (blue  shade)  20  per  ceut. 

110      „  acetate  of  lime  23  per  cent. 

85      „  pyrolignite  of  iron  32    Tw. 

(    10      .,  Methyl  violet  B.  extra. 

|    60      „  acetic  acid  IT  Tw. 

1000 
Print  on  oiled  cloth,  steam,  wash,  and  soap. 

For  light  purples  or  lavenders,  the  pyrolignite  of  iron   is  often  replaced  by 
potassium  ferrocyanide. 


Light      Steam       Alizarin 

Purple  B. 

696    grins,    acid    starch 

paste. 

, 

• 

15  grms.  Alizarin  (blue 

•  •  "  >r^ 

shade)  20  per  cent. 

.    <L  *?  '    ' 

200    grms.    gum    traga- 

jp£j   . 

'",**? 

canth  5  per  cent. 

m*.  v- 

• 

15  grins,  acetate  of  lime 

.»-■  . 

23°  Tw. 

• 

I       4  grms.  potassium  ferro- 

■   ■ 

cyanide,  in — 
1    70  grms.  water. 

Steam  Alizarin  Purple.  1000 

Print,  etc  .  as  for  reds. 
A  brighter  shade  results  from  the  addition  of  0'75  grm.  of  Methyl  violet 
to  the  above. 

Steam  Alizarin  Chocolate. — Used  alone  with  any  single  mordant,  Alizarin 
does  not  give  a  good  shade  of  chocolate,  but  when  toned  with  a  little  Quercitron 
bark  extract,  and  fixed  with  chrome  and  iron,  it  produces  a  very  fine,  fast  shade, 
useful  alike  for  blotches,  fine  outlines,  objects  of  any  size,  and  mixtures. 
Chocolate  A. 
300  grms.  water. 
175    .,  tragacanth     thick- 
ening 4  per  cent. 
75    „  starch. 
50    „  acetic  acid. 
40    „  cotton-seed  oil. 
160    „  Alizarin  X.  20  per 
cent. 
60    „  Quercitron      bark 
extract  48°  Tw. 
Boil,    turn    off   steam,    and 
add 
15  grms.  yellow  prussiate 
of  pot  i~n  i  -'round). 
Allow  time  to  dissolve  :  then  cool  and  add — 
75  grms.  acetate  of  lime  23*  Tw. 
150      „      acetate  of  chrome  18°  Tw. 

1100-  1000  after  boiling. 

Print  on  oiled  cloth,  steam,  wash,  and  soap. 


Alizarin  Chocolate. 
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The  Foregoing  ohooolate  ia  for  blotches  and  large  objects  tor  whioh  ;i  soft, 

thinnish  colour  is  required.     For  finer  engraving  and  general  work    it  v  be 

thickened  with  starch,  with  or  without  the  addition  of  a  Little  British  gum. 
The  gum  helps  to  improve  its  working  qualities,  whioh,  in  oommon  with  all 
strong  Uizarin  colours,  are  ool  too  good  when  it  is  used  at  full  strength. 

In  oonjunotion  with  Persian  berry  or  Quercitron  bark  extracts,  the  above 
ohooolate  gives  a  fine  range  of  useful  browns,  and  affords  a  convenient  means  of 
darkening  many  colours  without  the  actual  addition  of  black,  which  always 
has  the  effect  of  deadening  even  dark  shades. 

(2)  Other  Alizarin  Colours.  Among  these  are  the  Nitro  alizarin  or  Alizarin 
orange,  Alizarin  villous,  blues,  greens,  browns,  and  a  great  number  of  other 
oolours,  such  as  Alizarin  Bordeaux,  Grenate,  and  colours  fixed  in  a  similar  way. 

Orarob  (Nitbo-Aueabin). — This  colour  is  a  beautiful  pure  orange,  and 
forms  the  point  of  departure  of  a  large  variety  of  salmons,  terra-cottas,  and 
other  mixed  shades.     For  printing  as  an  orange  it  is  made  as  under: — 


Alizarin  Oranob  (bright  I. 

120 

Lrnus.     acid      starch 

paste. 

200 

„    gum  tragacanth 

2  per  cent. 

100 

„     Alizarin  orange 

20  per  cent. 

■200 

„     nitrate    of   alu- 

mina 20°  Tw. 

50 

,.     1 bate  of  lime 

2.3°  Tw. 

30 

oxalate  of  tin. 

I 


Alizarin  Orange  (Alumina). 


For  salmon  shades  the  above  orange  is  mixed  in  various  proportions  with 
steam  Alizarin  pink. 

\  browner  shade  of  orange  is  obtained  by  reducing  a  colour  made  up  with 

a    chromium    mordant      a    colour    which    in   strong   shades    is   a   warm   chestnut 

brown. 

Alizarin    Oranob     (with 
Chrome). 
700   grins,    acid 
paste. 
150   „    Alizarin     orange 

20  per  cent 
75    ,,    acetate  of  chrome 

25°  Tw. 
15    .,    acetate    of    lime 

23*  Tw. 
30     ,,     olive    or     cotton 

seed  oil. 

Alizarin  '  Iran  

1000 

For  mixtures  with  Alizarin  blues  and  yellows,  the  acetate  of  lime  is  left 
out  of  the  above. 

The  Alizarin  oranges  are  printed  on  oiled  cloth,  and  treated  exactly  as  the 
reds. 
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Alizarin  Blue  S.  (Bayer). 


Alizarin   Blue. — Alizarin  blue  comes  into  the  market  in  different  forms, 

some  of  which  are  soluble 
and  others  insoluble  in 
water.  The  bisulphite  com- 
pounds— Alizarin  blue  S., 
and  S.B.,  and  S.R.X,  in 
powder,  and  S.  2  K.  in  paste 
— are  those  most  usually 
employed.  They  are  ex- 
tremely soluble  in  cold 
water,  and  can  be  added 
directly  to  the  thickening 
paste  without  previous  solu- 
tion. The  Anthracene  blues 
arc  similar  in  properties  to 
the  Alizarin  blues,  and  are 
applied  in  precisely  the  same 
way.  The  following  recipes  for  Alizarin  blue  S.  will  serve  for  all  the  others 
belonging  to  the  same  class. 
Alizarin  Blue  I.  (Chrome). 

t    50  grms.  Alizarin  blue  S.  powder. 
<  650      „     starch  paste. 
(150      „     4  per  cent,  gum  tragacanth. 
150      „     acetate  of  chrome  25*  Tw. 

1000 
Alizarin  Blue  II.  (zinc). 

(    60  grms.  Alizarin  blue  S. 
)  820      „     starch  paste. 
120      „     zinc  sulphate  (ZnS04.7H20). 

1000 
Dissolve  in  the  cold. 

Alizarin  Blue  III.  (with  Nickel). 

{60  grms.  Alizarin  blue  S. 
820      „     starch  paste. 
120      „     acetate  of  nickel  15°  Tw. 

1000 
Alizarin  Blue  IV.  (with  Copper). 
60  grms.  Alizarin  blue  S. 
820      „     starch  paste. 
120      „     acetate  of  copper  15c  Tw. 

1000 
Print  on  oiled  cloth,  steam,  wash,  and  soap. 

The  chromium  and  copper  lakes  of  Alizarin  blue  are  by  far  the  Fastest 
in  every  respect:  in  light  shades  the  copper  lake  is  the  faster  of  the  two, 
especially  to  light.  The  zinc  and  nickel  lakes  are  much  more  pleasing  in  tone 
than  the  preceding,  but  they  lack  resistance  to  the  action  of  light,  fading  to 
bluish  and  reddish  greys  after  an  exposure  of  twelve  days  to  moderate  sunlight. 
Along  with  mordant  yellows  and  Alizarin  claret.  Alizarin  blue  is  largely  used  for 
the  production  of  all  shades  of  olive,  brown,  grey,  and  other  "  mode  "  or  tertiary 
shades. 

Chromoglaucine,  Pilochromine  (M.,  L.  &  B.),  Phenocyanine,  Corem,  the  Alizarin 
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tallo  navy  blue,  etc.,  are   ill  applied  in  a 


Gallophenine  (Bayer 


blue  and  its  class,  are  rendered  soluble 

lin  length  of  time.       For  instance' — 


66  'IV. 


15°  Tw. 


oyanines,  Gallophenine,  Alizarin  black,  < 

similar  way  1"  Alizarin  blue 

s.  The  percentage  of  colour 

I  r  may  vary  BCCOrd 

ing  to  1  he  ooncentral  ion  and 
deptb  of  shade  required,  and 
the  proportions  of  mordant 
h ill  bave  to  be  adjusted  so 
as  to  Bupply  the  requisite 
amount  of  metallic  oxide  ti> 
ti\  fully  tlic  whole  of  the 
colouring  matter,  but  in 
must  other  respects  nearly 
all  the  mordant  blues  may 
be  made  up  on  the  lines  of 
\li/arin  blue S.  Chromium 
teiat  begroup  mordant. 

[nsoluhle  mordant  blues,  like  Gallam 
by  steeping  in  bisulphite  of  soda  for  a  c 

Q  mi  wiiNK  Blub. 

40  grms.  Gallamine  blue. 

50        .,       water. 

•to      ,,     bisulphite  of  soda 

Allow  to  stand  2    ■'!  days  and  then  add 
770  grms.  standi  paste. 

100      „    acetate  of  chronic 

1000 
Print  on  oiled  eloth,  steam  1  hour,  wash,  and  soap. 

" Modern  violet "  and  "Modern  blue,"  Blue  1900,  and  derivatives  of  Gallo- 

cyanine,  which  form   leuco  o pounds,  or  are  put  on  the  market  as  such,  give 

excellent  colours  for  "blotch  work."     They  are  fixed  almost  as  well  by  tannic 

acid  as  by  chromium  mordants,  and   may  therefore   be   shaded  or  toned   with  any 

of  the  hasie  colours.     Usually  both  mordants  arc  used  in  combination,  especially 

in  the  case  of  the  Chrc violet  blues  (of  Geigy).     The  addition  of  "hydro 

sulphite "  is  also  beneficial.     Tannic  acid  has  the  effect  of  "bluing"  the  shade 
of  tl hromium  compounds,  which  is  somewhat  reddish  in  tone.     As  an  example 

of  this  class  of  colour  the  following  will  serve: — 

Dark   Bli  ■  (Mutch). 

3,500  grms.  Chrome  violet  blue  (Geigj  ). 
1,500     ..     Setoglaucine  blue  (Geigy) 

B.000        ..       acetic  acid  9    Tw. 

2,000  ..  aeetin. 

5,500  ,,  water. 

10,000  „  starch. 

1,500  ..  tragacanth  thickening  5  percent. 

300        ..      cotton  seed  oil. 

3,500  50  per  cent,  solution  of  hydrosulphite  N.F.  (M.,  L  &  l'..i. 

Boil,  cool,  and  add 

3,000  ..     Alizarin  oil  26  per  cent. 

10,000  ..     tannic  acid  sol.  1  : 1  (  =  50  percent.). 

12,000  ..     acetate  of  chrome  15  Tw. 

104,300  =  100,0o(i  grms.  after  boiling. 
Print  on  oiled  cloth,  -team,  allow  to  lie  a  short  time,  and  then  wash  at 

17 
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The  Phenocyanines  are  also  leuco  bodies,  and  are  best  allowed  to  lie,  after 
steaming,  for  some  time  before  they  are  washed  ;  or  they  may  be  very  lightly 
"chromed"  if  the  other  colours  in  the  pattern  will  allow  of  it.  Phenocyanine 
blues  mixed  with  Alizarin  yellows  yield  very  bright  shades  of  olive,  which  may 
be  modified  by  the  addition  of  any  of  the  mordant  colours. 

Amongst  the  many  other  blues  and  violets  that  are  applied  in  the  same  way 
as  Alizarin  blue,  the  following  are  largely  employed  both  as  self  shades  and  in 

mixtures  : — Chrome  azurol 
S.,  Chrome  violet,  Gallazol 
blue,  and  Gallo  navy  blue. 

Chrome  Azurol  S. 

40  grms.    Chrome  azurol 
S.  (Geigy). 
120 
SO 
600 


Chrome  Azurol  S.  (Geigy). 


Chrome 

Violet. 

40  g] 

ms 

Chrome  violet 
(Geigy). 

150 

,, 

water. 

60 

» 

acetic  acid  6° 
Tw. 

600 

" 

starch-traga- 
canth  thick- 
ening. 

30 

acetiu. 

120 

» 

acetate  of 
Chrome    18° 



Tw. 

160 


water. 

acetic  acid  6°  Tw. 

starch  -tragacanth 

thickening, 
acetate  of  Chrome 

IS"  Tw. 


1000 

Print,  steam,  and  wash. 


Chrome  Violet  (Geigy). 


1000 
Print,  steam,  and  wash. 

Chrome   azurol   may  be   mixed   with  either  Chrome  violet  or  with    Calico 
yellow  for  the  production  of  various  shades  of  purple  or  olive. 
Gallazol  blue  is  made  up  in  a  similar  way. 


Gallazol  Blue  (Geigy). 
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Gallo  \  i>  i    Blub. 
50  grm&  Gallo  navy  blue  R.D.  oono.  paste  |  Bayer). 
ITo     ,,      water. 
ti.Mi    ,,    starch  I ragacantfa 
tbiokening. 
.'Jo    ,,    aoel  io  acid  6"  Tw . 

100    ,,    acetate  of  I  !hi 

32'  Tw. 
1000 

Print)  strain,  ami  wash. 

Gallo  navy  blue,  either 
alone  or  toned  with  other 
colours,  is  useful  for  both 
••  blotch  "  and  "  peg  "  work 

in  tin1  "  strain  styles." 

Alizarin  Yellows. — The 
Alizarin,     Anthracene,     or 

Calico  yellows  range  in  shade  from  a  greenish  aulphur  to  a  deep  red  orange. 
They  form  suitable  lakes  with  ohromium,  tin,  ami  aluminium  mordants.     The 

chromium   lakes  are   the   fastest    in  all   respects,  though  not  the  brightest.      To  a 

-r.'ii  extent  tin'  Alizarin  yellows  have  displaced  the  vegetable  yellows,  especially 

in  the  making  of  mixed  shades  like  olives  and  "  mode"  colours. 

Alizarin  Yellow  I. 

630  grms.  starch  paste. 

200       .,       Alizarin  yellow  (i.ti.  paste  or  1!.  paste  (M.,  1..  A-  B.). 

100      „      nitrate-acetate  of  chrome  38°  Tw. 

50      „      acetate  of  lime  23°  Tw.  (optional). 

20      ,,      cottonseed  oil. 

1000 


Bayer). 


1° 

Q 
O 

O 
O 

D 
O 

s 

Calico  Yellow    I 


Alizarin  Y 

EI.I.OW    II. 

(200  i;rms.  Calico  yellow 

F.l'.K.  20  per 

cent,    paste 

I 

(Gei^y). 

I  40    „ 

water. 

660   „ 

thick    starch 

paste. 

Boil    till    the    yellow  is  dis- 

solved, 

then    cool    and 

add 

100    grms.     acet.it       of 

chrome     is 

Tw. 

1000 


Alizarin  Ybllow  HI.  (very  brilliant). 

j     !•)  L'nih.  Anthracene  yellow  100  per  cent.  (Geigy). 

in       ..  a.-ctic  acid  9°  Tw. 

|    80      .,  water. 

700     ,,  starch  tragaoanth  paste 

100     ,.  acetate  of  alumina  1"'   Tw. 

in     ,.  oxalate  of  tin. 


1000 
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Alizarin  Greens. — These  colours  include  Coerulem,  Alizarin  liiv.ii,  and 
Alizarin  viridine,  all  of  which  produce  Fast  lakes  with  chromium  oxide,  and  are 
used  both  as  self  colours  and  as  constituents  of  a  great  number  of  compound 
shades. 

Cosrulein  Olive  I. 

{200  grms.  CoBruleSn  S.  paste  (bisulphite  compound). 
150      „      water. 

500      „      thick  starch-tragacanfch  paste. 
150      ,,      acetate  of  chrome  32°  Tw. 

1000 

CffiRULEiN  Olive  II. 

50  grms.  Coerulem  cone,  powder. 
150      „      water. 
100      „      bisulphite  of  soda  66*  Tw. 

Allow  to  act  two  to  three  days,  then  add 

550  grms.  thick  starch-tragacanth  paste 
150      „      acetate  of  chrome  32°  Tw. 

1000 

Alizarin  Green  S. 

150  grms.  Alizarin  green  S.  (paste). 
660      ,,      starch-tragacanth  paste. 
150      „      acetate  of  chrome  20°  Tw. 
40      „      cotton-seed  oil. 


1000 

Bisulphites  of  chrome  and  nickel  may  also  be  used  as  mordants. 

Alizarin  Viridine. 

40  grins.  Alizarin  viri 
dine  (powder) 
(Bayer). 
200    „   water. 
100    „  acetic   acid    9' 

Tw. 
120    „  starch. 
400    „  water. 
20    ,,  cotton-seed  oil. 
Roil,  cool,  and  add — 

120  grms.  acetate  of 
chrome  30° 
Tw. 

1000 

Alizarin  viridine  is  the  brightest  and  purest  green  of  its  class.  (Aerulein 
being  a  deep  olive,  and  Alizarin  green  inclining  to  a  dull  blue,  especially 
in  light  shades.  All  are  printed  on  oiled  cloth,  and  then  steamed,  etc  ,  is 
for  reds. 


Alizarin  Viridine. 
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Dinitroso  Resorcin.  is  a  colouring  matter  yielding  green  and  brown  shad.  1, 
\.r\  fast  to  Light  and  soap.  It  is  Bold  as  Solid  green  0.,  as  Resorcin  green,  and 
as  "fast  myrtle,"  but  it  is  easily  prepared  us  follows: — 

DraiTR080  Rhsoroin  25  per  cent. 

500  grma  finely  ground  resorcin  CaH4(OH)g. 
650     „     Bodium  nitrite  94  per  cent.  NaN02. 
3000     „     water. 
I  dissolve  and  add 

3000     „     ice;  ilu'ii  run  in  gradually — 
700     ,.     Bulphui ic  acid  1  23"  Tw. 
Stir  all  tlie  lime,  .in. I  keep  the  temperature  down  by  adding  fresh  ice.  if 
necessary.     The dinitroso product  will  precipitate  out.     Wash  well  by  decants- 
tion,  and  filter  to  3050  grammes   ■■_'■'  per  cent,  paste. 

With  iron  mordants  the  above  yields  dars  myrtle  greenBj  with  chrome  and 
alkaline  copper  mordants,  dark  browns.     The  iron  and  chromium  lakes  are  the 

urn, 1  generally  employed,  and  the  latter  forms  a  useful  dark  brown  blotch  in 
ordinary  "steam  work,"  and  a  pleasing  Beriea  of  lighter  browns  and  fawns  when 
reduced  in  Btrength.  It  may  lie  printed  mi  oiled  or  unoiled  cloth,  the  former 
giving  a  slightly  better  result.     On  the  whole,  however,  there  is  not  a  great  dial 

of  difference  hot  ween  t  he  two  shades,  and  it  is  practically  immaterial  upon  which 
cloth  the  colours  are  printed. 

Grbbn  D.R, 

j  100  grins,  dinitroso  resorcin  25  per  cent. 

■     100       „       water. 
I  100       .,       25  per  cent,  ammonia. 
I  tissolve  and  add  in  the  cold 

1    25  gratis,  glj  cerin. 

580     ..      starch  tragacanth  paste. 
(    95     „     potassium  ferrocyanide  (finely  ground). 

stir  till  the  ferrocyanide  is  dissolved,  then  strain  ami  print. 
Brows  D.R.  (with  chrome). 

I   150  '_'rms.  dinitroso  resorcin  25  per  cent. 
|  100       ,,       potassium  sulphite  70    Tw. 

250     ..      5  percent,  gum  tragacanth  thickening. 

350       ,,       starch  paste  (acid  I, 

150     ,,     acetate  of  chrome  25   Tw. 

1000 
Print,  steam,  and  open  soap  at  SO-90"  C. 

The  brown  D.R.  at  full  strength  gives  a  fast  dark  "cutoh  brown"j  when 

reduced   1  :  10  or  more,  pleasing  Bhades   Of  B    warm    fawn,  very   fast    bO   light    and 

Two  other  nitroso  c pounds    -Chro bistre  N.O.  and  Viridone  F.E     are 

put   •hi   the    market    by    Messrs    Meister,    Lucius  &    Briining.      Chr e   bistre 

gives  tine  deep  browu  shades  with  chronic  mordants,  while  Viridone  with  iron 
salts  yields  a  far  brighter  green    than  dinitroso-resoroin,  and  with  a  chrome 

mordant  gives  useful  and   fast  shades  of  khaki. 
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Chrome  Bistre  N.O. 

60  grms.  Chrome  bistre  N.O. 
340      „      water. 
500     „     starch-tragacantb  thickening 

100      ,,      acetate  of  chrome  32°  Tw. 

1000 


VlRIDONE    F.E. 

60  grms.  Viridone  F.E. 


Chrome  Bistre  and  Viridone  F.E. 


Anthracene   Brown   gives  a  useful  shade  of   dull  dark    brown,   employed 
sometimes    as    a    self   colour,    but    more    frequently   to    tone    down    compound 


245 

,    water. 

50 

,   acetic  acid  9°  Tw. 

470 

,    starch    tragacanth 

thickening. 

30 

,    glycerin. 

15 

,   olive  oil. 

80 

,   pyroliirnite  of  iron 

15°  Tw. 

40    , 

,   sulphocyanide      of 

iron  15°  Tw. 

10    , 

,  bisulphite  of  soda 

72°  Tw. 

1000 

Print,  steam,  wash,  and  soap. 

Anthracene  brown  produces  very  fast  lakes  with  both  aluminium  and 
chromium  mordants.  The  aluminium  compound  is  reddish  ;  that  with  chromium 
is  somewhat  yellower  and  much  duller,  but  at  the  same  time  faster  to  washing 
and  much  more  generally  useful. 

Anthracene  Browns. 

1.       70  grms.  Anthracene  brown  G.  20  per  cent.  (B.A.S.F.). 
20      „      acetic  acid  9°  Tw. 
760      „      starch  paste. 
150      „      acetate  of  chrome  15°  Tw. 

1000 

II.       70  grms.  Anthracene  brown  G.  20  per  cent. 

20  acetic  acid  9°  Tw. 
720      ,,      starch  paste. 
150      „      acetate  of  alumina  15°  Tw. 

40      ,,      oxalate  of  tin. 

1000 


The  oxalate  of  tin  helps  to  brighten  the  shade,  but  it  may  be  omitted  if 
required. 

In  combination  with  Persian  berry  extract,  or  Quercitron  bark  extract, 
Anthracene  brown  yields  a  range  of  fine  quiet  "  mode  "  shades,  varying  from  the 
deepest  dull  brown  to  pale  buffs. 
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Brown  A.P.B.  (dark). 

150  gnus.  Anthracene  brown  <:.  20  per  cent. 

15     ,,      Persian  berry  extract  18   Tw. 
560     „     Btaroh-tragacanth  paste. 
250      „     acetate  of  chrome  15°  Tw. 

25     ,,     acetate  of  lime  23°  Tw. 

1000 
Print)  steam,  wash,  and  .soap. 

Other  Alizarin  colours  may  also  be  mixed  with  Anthracene  brown  in  any 
proportion  for  the  production  of  a  great  variety  of  subdued  tints  fast  to  light 
and  soap.  In  fact  nearly  all  greys,  olives,  fawns,  and  other  "modi'"  shades  are 
obtained  by  mixing  a  few  standard  colours  in  various  proportions;  and  one  of 
the  most  important  is  bithracene  brown,  by  reason  of  its  fastness  and  the  facility 
which  it  affords  for  "flattening"  a  tint  without  altering  its  character  to  the 
extent  that  black  or  blue  would  do. 

In  addition  to  the  few  dyestuffs  of  the  Alizarin  class  here  mentioned, 
there  is  a  vast  number  of  others  which  are  applied  in  the  same  way  and  for 
the  same  purposes. 

Application  of  the  Natural  or  Vegetable  Dyestuffs. 

The  use  of  these  colouring  matters  has  gradually  diminished,  until  at  the 
present  time  only  about  five  of  them  find  any  extensive  application  in  calico 
printing.  These  five  are — Logwood,  Persian  berries,  Quercitron  bark,  Catechu, 
and  Peachwood.  Others  are  occasionally  employed  in  some  styles  of  work,  but, 
with  the  exception  of  Indigo,  which  is  a  thing  apart,  they  belong  to  the  past 
rather  than  to  the  present :  and  as  they  cannot  compare  in  any  way  with  their 
artificial  competitors,  they  will  not  lie  dealt  with  here. 

Logwood.  —Logwood  still  retains  its  place  as  an  important  colouring  matter, 
for  the  simple  reason  that  none  of  the  artitieial  blacks  have  so  far  been  capable 
of  application  to  all  the  purposes  to  which  Logwood  is  adapted.  Although, 
in  many  cases,  Aniline  black  has  entirely  replaced  Logwood,  yet  it  cannot 
be  printed  satisfactorily  with  certain  colouring  matters,  and  consequently  Log 
wood  still  plays  an  important  |>art  ill  the  production  of  black-grouud  steam 
styles.  Apart  from  its  use  as  a  black,  it  is  a  most  unreliable  colouring 
matter:  in  mixtures  it  rapidly  fades,  with  the  result  that  any  compound  shades 
'■■iiii  nning  it  are  completely  transformed  after  m  short  exposure  to  light;  and 
for  greys,  blues,  and  violets,  with  iron,  chromium,  tin,  copper,  anil  aluminium 
mordants,  it  is  altogether  out-of  date,  not  to  say  useless,  so  far  as  permanency 
is  concerned. 

For  ordinary  steam  styles  the  black  obtained  with  chromium  mordants  is  the 
one  generally  preferred  in  practice.  It  is,  if  anything,  better  than  a  Logwood- 
iron  black,  and  is  not  bo  liable  t<>  affect  injuriously  the  colours  along  with  which 

it  is  printed,   though    it    requires   carefully    working   to   avoid    this   mishap.       But 

iron  blacks  are  altogether  unsuited  t"  printing  with  either  Alizarin  reds  and 
pinks  or  basic  colours ;  and  as  these  enter  into  practically  all  steam  Btyles,  tie- 
Logwood  iron  blacks  have  fallen  into  disuse,  except  for  a  few  special  purposes  t.. 
he  noted  later. 

The  tendency  of  chrome-Logwood  blacks  i"  "green"  is  overcome  by  tie- 
addition  of  a  little  Alizarin,  which  forms  a  olaret  with  ohrome  plant,  and 

their  blue  tone  is  corrected  by  a  similar  addition  of  the  yellow  colouring  matt*  1, 
Quercitron  hark. 
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A  good  black  for  printing  is  made  as  under  : 

Black  L. 

150  grms.  starch. 


100  „ 

400  „ 

60  „ 

25  „ 

30  „ 

135  „ 

Boil  and  add 

16      „ 

Cool  and  add 

6      „ 

130      „ 

40      „ 


British  gum. 

water. 

acetic  acid. 

Alizarin  X.  20  per  cent.  (British  Alizarin  Co.,  Ltd.). 

Quercitron  bark  extract  48°  T\v. 

Logwood  extract  48°  Tw. 


chlorate  of  soda. 


finely  ground  potassium  ferrocyanide. 
nitrate-acetate  of  chrome  38°  Tw. 
acetate  of  lime  23°  Tw. 


1092=1000  when  finished. 

Print  and    steam    as  usual,  then    wash  and  open  soap.     The  chlorate  of   soda 

and  yellow  prussiate  of 
potash  aid  in  developing 
the  black  by  oxidising  the 
Logwood  during  the  steam- 
ing process. 

Hematein  (West  Indies 
Chemical  Co.),  a  dry  pre- 
paration of  Logwood  extract 
and  Bemolin,  a  similar  body, 
may  both  be  used  in  place 
of  Logwood.  Theyare  from 
two  to  three  times  stronger 
than  Logwood  extract,  and 
must  be  employed  accord- 
ingly. 

Y\  hat  is  known  as  "  Fast 
steam  black,"  "  Carmine  black,"  etc.,  is  simply  a  reduced  Logwood  containing 
the  necessary  mordant.  It  is  made  by  precipitating  Logwood  with  bichromate 
of  potash,  and  then  treating  the  black  lake  thus  obtained  with  bisulphite  of 
soda.  A  printing  colour  is  made  from  the  resulting  solution  by  merely  adding 
the  necessary  quantity  of  thickening  paste.      Thus  — 

4  kilos,  starch  paste  or  fcragacantb  thickening. 
1      ,,     "  fast  steam  black." 


Steam  Logwood  I  Hack. 


Fast  black  works  very  well  for  blotches;  it  docs  not  "scum"  so  much 
as   the   ordinary    Logwood   black,   neither   does  it    "stick    in"   so   badly   as  a 

ride. 

Persian  Berry  Extract.  —  This  colouring  matter  is  an  extract  from  the 
dried  unripe  berries  of  various  species  of  h'humnms  ;  it  is  used  largely  in  printing 
for  the  production  of  steam  yellow,  orange,  brown,  and  olive.  The  shade  of 
yellow  varies  according  to  the  mordant  used. 
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Bibbi  N  K1.1...W  I.  (ohrome). 
1 90  grins,  starch. 
60     ,.     aoetio  acid  9" 

Tw. 
570      ..      water  (oi  530 
water    and 
10  oil). 
160     ..      Persian  berry 
extract  48"  Tw. 
Boil,  oool,  and  add — 
100    grms.    acetate    of 
ohrome  23 

Tw. 

Iiiiii) 


Persian  Berry  fellow  (<'lir ). 


Bbrri  Yku.<>w  II.  (ohrome  and  tin)  a  quiet  lemon  shade. 

150  grms.   Persian    berry 


extract    18 

Tw. 

500      „ 

water. 

60      „ 

acetic  acid. 

120     ., 

starch. 

50      „ 

cott n 1 

oil. 

Boil,  cool, 

and  add — 

90  grms.  citrate  of  tin. 

■"•'»      .. 

acetate      of 

chr e  25 

Tw. 

Persian  Berry  Yellow  (Tin). 

1000 

Sikam   Or&NGK  (Berry,  Alumina,  and  Tin). 

200  grms.  Persian  berry  extract  18   Tw. 

1 55      ,,      water. 

75     .,     acet  ic  arid  '.)   Tw. 
120     .,     Btaroh. 

50     .,     oil. 

Boil,  turn  off  Steam,  and  add  whilst  hot  — 

25  grms.  alum  (finely  ground). 

Cool  and  add 

'lb  txrius.  acetate  of  soda. 

50       „      tin  crystals. 

1000 
shaded    with    a    little    Alizarin    blue,    Persian    berry    gives    an    old     gold 
colour : — 

1  ii.n  Gold. 

100    grms.  Persian  berry  extract  Is'  Tw. 

1 .'.      ..      Alizarin  blue  S. 
B25       ,,     starch  tragacanth  paste. 
7-">       .,     acetate  of  chrome  25   Tw. 


1000  (about).       Print  and  steam  all  the  above  Ooloun    18  usual. 


2  66 
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Various  shades  of  fast  olives,  browns,  and  greys  are  produced  by    mixing 
Persian  berry  yellow  with  Alizarin  blue  and  Alizarin  red,  also  fixed  with  chrome 

mordauts  Similarly,  a 
brighter  range  of  greens  and 
oranges,  etc.  are  obtained  by 
adding  suitable  basic  colours 
to  Persian  berry  yellow, 
which,  up  to  a  certain  point, 
acts  as  a  mordant  for  them, 
so  that,  in  many  cases,  no 
addition  of  tannic  acid  is 
necessary. 

Steam  Brown. 

4      parts      Berry 

Yellow  I. 
1  part  Claret  (for 
mixtures). 
matter,    usually     known    as 
Its  properties, 


Steam  Brown  (Persian  Berries,  Alizarin  and  Chrome). 


Quercitron    Bark    Extract.  —  This   colourin 
"  bark,"  is  an  extract  from  the  inner  bark  of  the  Querent  tin 

so  far  as  calico  printing  is  concerned,  are  identical  with  those  of  Persian  berry 
extract,  and  it  is  applied  in  exactly  the  same  way  as  the  latter. 

The  various  shades  of 
yellow  and  brown  obtained 
from  "  bark  "  by  means  of 
chromium,  aluminium,  and 
tin  mordants  are  yellower 
and  duller  in  tone  than  the 
corresponding  shades  de- 
rived from  Persian  berries, 
but  they  are  equally  fast, 
and  are  quite  as  important. 

The  chief  use  of  bark 
is  in  the  making  of  olives 
and  browns,  for  which  pur- 
pose it  may  be  mixed  with 
any  of  the  steam  Alizarin 
or  the  basic  aniline  colours. 

Peachwood. — Peachwood  is  a  red  colouring  matter  obtained  from  a  species 
of  Ccesalpinda.  With  tin  mordants  it  gives  fairly  bright  reds  :  with  aluminium 
mordants,  dull  bluish  reds  ;  and  with  mixed  aluminium  and  iron  mordants,  a  dull 
purple.  None  of  these  colours  are  very  fast  to  soap  ;  and.  with  the  exception  of 
the  last,  none  of  them  are  of  any  practical  value  at  the  present  time.  A  purple 
printing  colour  made  up  as  follows  is  occasionally  still  employed  in  mixtures  : — 

Pkachwood  Paste. 

450  srrms.  Peachwood  extract  it    IV. 


round). 


Quercitron  Bark  Yellow  (Chrome). 


325 

water. 

80      , 

starch. 

40      , 

,      light  British  gum. 

25 

cotton-seed  oil. 

Boil  and  add 

5      , 

,     potassium  ferrocyi 

Cool  and  add 

75      . 

,      nitrate  of  alumina 

1000 
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The  above  mixed  with  Alizarin  ohrome  reds  and  a  little  Logwood  blaok  is 
lued  for  strain  ohooolatea  and  other  oheap  reddish  shades  such  as  maroons  and 

rlaivts.       It   takes  the  place  of  part  of   the    Alizarin,  ami,  being    much    cheaper,   it 

is  more  economical  to  use  in  oases  where  a  certain  amount  of  fastness  can  be 
dispensed  with. 

Catechu.  Although  Catechu,  obtained  from  speciee  of  Acacia,  I  ncaria,  and 
Areca,  has  been  displaced  to  a  great  extent  by  modern  artificial  dyestufls,  it  is 

still  used  in  calico  printing  for  steam  brOWUS  and   drabs,  very  fast    bo   soap,  light 

acids,  and  alkalies,  and  in  the  "madder  dyed  style"  for  obtaining  browns  in 
combination  with  red,  chocolate,  and  purple. 

Acetate  of  chrome  is  the  mordant  chiefly  used  for  Catechu  browns,  but  the 
colour  can  be  modified  by  the  addition  of  other  mordants.  For  example,  iron 
salts  produce  a  greening  effect;  aluminium  salts  give  a  yellowish  brown;  and 
lime  salts  dull  the  red  shade  of  brown,  given  with  chromium  mordants,  to  a  fine 
dark  warm  dial,  or  fawn.       In  all  cases  the  further  addition  of  an  oxidising  agenf 

— B.g.  sodium  chlorate  or  a  copper  salt— is  essential  to  the  full  development  of 

steam  ( 'atechu  colours. 

Catechu    solutions   are   liest    thickened    with    gum    Senegal    Or    British     L'uiu  ; 

starch  gives  a  stronger  shade,  bu1  it  is  apt  to  gelatinise  on  standing,  with  the 

result    that,    when   printed,    it    produces   an    uneven,  "  blehhy  "    impression.      The 

addition  of  tragacanth  and  oil  tends  to  overcome  this  disadvantage,  but  it  is 

always   safer   to    use   the   above   gums  when    blotches   or   large   objects  are   to   be 

printed    in    Catechu    browns. 

The  following  catechu  colours  have  been  used  on  the  large  scale  with 
success  :  — 

Catechu  Brown  1.  (warm  chestnut  shade). 

750  grms.  10  per  cent.  Catechu  solution  (sec  below). 
100      „      starch. 

70     ,,     6  per  cent,  gum  tragacanth. 

20      „      cotton-seed  oil. 

20       ,.        Sodium  chlorate. 

Boil,  cool,  and  add 

10  urnis.  acetate  of  chrome  32°  Tw. 

1000 

10   per   cent.    Catki'HU    SOLUTION. 

j  100  grms.  1  'atechu  in  cu "■ 

450      ,,      acetic  acid  9°  Tw. 
I  150     „     water. 

Boil  till  the  catechu  is  dissolved,  and   then    make    up    to    1000    gnus,    with    acetic 
acid  at   9'  Tw. 

Catechu  Brown  II.  (warm  drab  shade). 

600  grms.  lo  per  cent.  Catechu  solution. 
240     .,      British  gum. 

100       „       water. 
Uoil  and  add 

20       „      sodium  chlorate. 
(  tool  and  add 

30     „     acetate  of  ohr e  30  Tw. 

20     ,.     acel  ite  of  lime  23  Tw. 

1010— boil  to  looo. 
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Catbchd  Drab. 

600  grrns.  10  per  cent.  Catechu  solution. 

331 '      .,  British  guui. 

100      „  water. 
Boil  and  add 

20      ,,  sodium  chlorate. 
Cool  and  add 

25      ,,  acetate  of  chrome  .30'  Tw. 

15      „  acetate  of  lime  23°  Tw. 

10      ,,  potassium  ferrocyanide  (powdered). 

1000 

Catechu  Brown  III. 

600  grins.  Catechu  10  per  cent,  solution. 
240      „      British  gum. 
90      .,      water. 
Boil,  cool,  and  add 

30  gnus,  nitrate  of  copper  80  Tw. 
30  „  acetate  of  chrome  30°  Tw. 
20      „      acetate  of  lime  23'  Tw. 

1010 

The  above  colours  are  printed  on  oiled  or  unoiled  cloth,  steamed  one  hour 
without  pressure,  and  soaped.  In  the  last  recipe,  acetate  of  copper  may  replace 
the  nitrate:  and,  if  desired,  any  of  the  colours  may  be  treated  in  a  boiling 
i  per  cent,  solution  of  bichromate  of  potash  for  their  further  fixation,  or  for  the 
development  of  any  lead  yellow  that  may  have  been  printed  at  the  same  time. 

Catechu  possesses  the  property  of  becoming  fixed  upon  the  fibre  by  a  pr 
of  oxidation  :  and  although  the  shades  so  obtained  are  ii"t  very  dark  (unless  the 
oxidation  is  completed  by  running  through  bichromate  of  potash),  they  axe 
sufficiently  fast  to  resist  the  operations  of  "dunging"  and  dyeing  in  Alizarin 
(madder  style),  and  consequently  they  frequently  appear  in  combination  with 
dyed  reds,  etc.  This  particular  application  of  Catechu  will  be  dealt  with  in 
connection  with  the  "dyed  styles." 

Of  the  other  natural  dye-stuffs,  only  a  few  find  an  occasional  use  at  the  present 
time.  The  extracts  of  Divi-divi,  Gall  Nuts,  and  a  preparation  called  "  Cutcheline  " 
all  possess  a  certain  amount  of  colour  which  can  be  fixed  with  chrome  or  iron 
mordants.  They  give  various  shades  of  drab,  stone,  fawn,  and  buff,  and,  used 
with  some  of  the  Alizarin  colours,  quite  a  series  of  soft  tones  of  olive,  sage,  and 
other  quiet  "mode"  shades.  The  same  effects,  however,  are  for  the  most  part 
obtained  nowadays  by  the  use  of  the  faster  and  more  reliable  Anthracene  brown, 
in  conjunction  with  Alizarin  colours  suited  to  the  purpose. 

Application  of  Basic  Colours. 

The  basic  colours  consist  of  salts  of  various  (mostly  colourless)  organic 
The  solutions  of  these  salts,  though  highly  (•(•loured,  are  incapable  of  dyeing  the 
vegetable  fibres  permanently,  hence  the  base  requires  to  lie  precipitated  thereon 
in  an  insoluble  form.  For  this  purpose  tannic  acid  (or  such  tannins  as.  for 
instance,  sumach,  gal]  nuts,  myrohalans.  etc.)  has  been  found  the  most  generally 
useful,  since  it  forms  insoluble  salts  with  the  colour  bases,  and  thus  fulfils  the 
conditions  of  their  fixation  on  the  cloth  as  coloured  lakes.  The  tannates  of  the 
colour  bases  are,  however,  soluble  to  some  extent  in  water,  especially  if 
precipitated  in  presence  of  excess  of  tannic  acid  or  other  acids,   and  therefore 
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they  are  not  entirely  fast  polour8.     lint  free  tannic  acid  is  qoI  essential  to  the 

formation  of  insoluble  colour  lakes.  The  insoluble  metallic  tannates  of  antimony, 
tin,  aluminium,   and   iron  are  equally   capable   of    combining   with    the    organic 

colour   liases,   and   not  only  yield    highly   eolonreil    coiujioiiuds,    but     c |iounds 

quite  insoluble  in  water,  and  practically  so  in  soap  solutions. 

Qpon  this  valuable  property  of  metallic  tannates  is  based  the  application  of 

the  basic  aniline  colours  in  calico  printing, 

a  mixture  of  thickening,  colouring  matter,  tannic  acid,  and  organic  acid  (to 
prevenl  the  precipitation  of  the  dyestuff)  is  printed  on  the  cloth,  which  is  then 
dried  and  .steamed.     During  the  steaming  the  dyestuff  and  tannic  acid  < ibine 

to  form  the  soineuh.it  soluble  lake,  which  is  then  rendered  quite  insoluble  by 
being  passed  through  a  solution  of  tartar  emetic  and  chalk.  The  chalk  simply 
Bervea  to  neutralise  the  acidity  of  the  bath  due  to  the  production  of  the  acid 
tartrate  of  potash  by  the  abstraction  of  the  antimony  by  the  tannic  acid.  In 
this  way  an  insoluble  double  tannate  of  antimony  and  colouring  matter  is 
obtained,   which   is  attached   permanently   to  the   Bbre. 

The  chemical  constitution  of  the  basic  dyestuHs  is  too  complicated  to  be 
touched  upon  here,  but  particulars  of  their  composition  and  properties  arc 
easily  accessible  in  such  works  as  .1  Manual  oj  Dyeing  by  Knecht,  Etawson  and 
Loewenthal,  and  other  similar  works  on  the  subject.  All  that  can  be  dealt 
with  at  this  Btage  is  their  practical  application  as  "steam  colours." 

The  usual  method  of  making  up  a  basic  colour  printing  paste  is  to  add  a 
solution  of  the  dyestuff  to  a  previously  prepared  thickening,  then  add  the 
necessary  amount  of  acetic  or  tartaric  acid,  and  finally  the  tannic  acid  solution. 
The   amount  of   tannic   acid,  of  course,  varies  with   the   dyestuff  employed  ;   and 

where  any  doubt  exists  as  to  the  quantity  required,  it  can  be  readily  removed 
by  making  a  few  printing  trials  with  different  proportions  of  tannic  acid  to 
dyestuff.  As  a  rule,  it  will  be  found  that  the  proportion  is  about  three  of  tannic 
acid  to  one  of  dyestuff',  but  this  is  by  no  means  a  general  rule,  and  must  he  only 
taken  as  a  basis  for  experiment. 

In  the  following  recipes  taken  from  actual  practice,  the  best  proportions 
have  been  determined  by  experiments  on  a  works  scale,  and  may  be  regarded  as 
correct : — 

M  ethylene  Blue. 
200  grms.  10  per  cent,  solution  of  Methylene  blue  X. 


600     , 

,       thick  acid  si 

100 

,      5  per  cent. 

tragacanth 

paste. 

100 

50  percent. 

tannic  acid 

solution. 

1000 

10  per 

cent.  Solution 

Mki  in  I.KNE 

Blue. 

100  grms.  new  Meth\ 

hue  blue  N. 

250     , 

acetic  acid  9° 

Tw. 

50     , 

tartaric  acid. 

600     , 

water. 

Methylene  Blue. 


1000 
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An;  amine  Yellow. 
140  grms.  of  starch. 

50      „       British  gum. 
452      „      water. 
10      „      tartaric  acid. 
Boil,  cool  a  little,  and  add 
20  grms.  Auramine  (con- 
centrated) (M., 
L.  b  B.). 
50    „     acetic  acid  9°  Tw. 
30    ,,     cotton-seed  oil. 
Cool  and  add  — 

Auramine.  250  »rmS-  50  P"""1  tan" 

nic  acid  solution. 

1000 
Some  brands  of  Auramine  yellow  are  reduced  to  20  per  cent,  pure  colour  by 
the  addition  of  dextrin,  and  these  require  only  a  little  mure  than  their  own 
weight  of  tannin  to  fix  them. 


r 

grms.    Khodamine 

6  G.  (100 

i 

per  cent. ). 

1    50 

„      acetic  acid  9' 

Tw. 

10 

,,      tartaric  acid. 

100 

,,       water. 

600 

„      starch  paste. 

200 

„      50  per  cent. 

tannin  solu- 



tion. 

1000  Rhode 

Methyl  Violet  (blue  shade). 

/    25  grms.  Methyl  violet  B.  extra  (B.A.S.F.). 


1  60 
j  60 
(    10 

715 
130 

iboo 


acetic  acid  9'  Tw. 

water. 

tartaric  acid. 

starch  paste. 

50  per  cent,  tannin  solution. 


Methyl  Violet 
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The  red  shades  are  prepared  in  exactly  the  same  manner.     Sometimes  3-4 
per  cent,  of  glycerin  is  added  to  aid  the  solution  of  the  dyes!  nil'. 


Bril 

1A.NT   Grkbn. 

1    20 

gnus.     Brilliant 

green. 

|  130 

grins,  acetic  acid  9 

Tw. 

70 

water. 

660 

„       starch   paste. 

120 

„      50  per  cent. 

tannin  solu- 

tion. 

1000 

The 

Induline      blues. 

which  are  largely  used  for 

dark  navy  blotches,  require 

special 

reatment,  as   they 

Brilliant  Green,  with  addition  of  itli  ..fits  weight  -1 
ThioflavineT. 


do  not  dissolve  easily  in  the  ordinary  solvents,  ami  are  apt  to  produce  uneven 
if  not  properly  prepared.      For  example,  the  colours  Induline  for  printing 
R.  B.   brands   in   powder  are   best    made    up  according   to   the    following 

directions  : — 


[nduxjhb  R.  for  Printixo. 

20  grms.  Induline  It.  powder. 


60     „ 

ethyltartario  acid  20°  Tw. 

40      „ 

acetin. 

50      „ 

water. 

Dissolve  and  add 

80     .. 

acetic  acid  9°  Tw. 

600      „ 

acid  starch  paste. 

150      „ 

50  per  cent,  tannin  solution. 

1000 
Alter  printing  and  steaming,  all  basic  colours  are  fixed  in  the  follow  ing  bath  : 

20  grms.  tartar  emetic. 
10      „      chalk. 


'.'To 


water. 


1000 

A  tine  bright  greenish 
blue  is  obtained  from  Tur 
quoise  Blue  I ;.'  '•.  \  Baj  er), 
which  is  applied  in  the  same 

way  OS  Methylene  Mile. 

It  i-  almosi  needless  t.i 

say    that    any   of    thi 

colours   ean    hi'   mixed  to- 
gether  in    any   proportion 
to  form  compound  shades. 
Such  shades  are.  in  prai 
restricted    t<>    very  bright   colours — greens,  violets,    oranges— as    the    Btrengtb 
and   brilliancy   of  the   standard   colours   render   it   extremely  ditlicult    to    make 
delicate    greys,    fawns,    etc.,    twice    alike.      The    ^1  i- 1 1 1 .  -t    excess    of    pure    colour 

alters  the  whole  tone  of  the  compound  :  and  therefore,  as  the  mode  Bhadi 


Turquoise  Blue  G.G. 
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very   sensitive   and  delicate]}'  balanced,   they  are   generally  prepared   from  less 
pure  primary  tints. 

One  or  other  of  the  foregoing  recipes  will  serve  for  all  basic  colours  used  as 
such.  When  they  are  combined  with  mordant  dyestutt's  a  rather  different 
method  is  adopted.     Tims  a  very  dark  myrtle  green  is  boiled  as  under  : — 

Myrtle  Green. 

100  grins,  starch, 
water. 
„      5  per  cent,  tragacanth. 
„      Persian  berry  extract  48°  Tw. 
„      Logwood  extract  48°  Tw. 

,,      Diamond  green  (B.A.S.F.). 
„      acetic  acid  9°  Tw. 

„      acetate  of  chrome  25'  Tw. 
,,      50  per  cent,  tannin  solution. 

1000 

The  small  amount  of  tannin  used  in  this  ease  is  compensated  for  by  the  fact 
that  the  Persian  berry  acts  as  a  mordant  for  basic  colours,  as  do  also  most  of 
the  Alizarin  colours  to  a  certain  extent. 

Another  method  of  fixing  basic  colours  is  based  upon  their  property  of 
forming  insoluble  compounds  with  arsenite  of  alumina.  It  was  the  only 
method  available  before  the  discovery  of  the  tannic  acid  lakes  of  basic  colours  ; 
and  although  prohibited  in  most  countries  on  account  of  the  poisonous  nature 
of  its  ingredients,  it  is  still  used  to  a  slight  extent  in  this  country  and  America. 
As  a  matter  of  fact,  the  arsenic  contained  by  the  colour  is  in  an  insoluble  form, 
and  is  not  followed  by  the  injurious  consequences  that  are  attributed  to  it  by 
non-technical  legislators. 

The  following  formula  will  serve  as  an  example  of  the  general  method  of 
preparing  basic  colours  for  printing. 

Rhodamine  Pink. 

j     10  grins.  Rhodamine  6  G.  extra. 
■      50      „      acetic  acid  9°  Tw. 
I  100      „      water. 
750      ,,      alumina  paste. 
90      ,,      arsenic  standard. 

1000 

Alumina  Paste. 

60  grms.  flour. 
60      ,,      starch. 
850      „      "Red  Liquor"  (acetate  of  alumina)  8°  Tw. 
30      ,,      cotton-seed  oil. 

1000 
Boil  and  cool. 

Arsenic  Standard. 

150  grms.  arsenious  acid  (As.,03). 
850      „      glycerin. 

1000 
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licit  1  ill  dissoh '■'!  ;  or — 

I  I  50  gnns.  arsenious  acid. 

L50       ,,       borax. 

!  700     ,,      water. 

L000 
I'rinl  on  oiled  or  unoiled  cloth,  Bteam,  wash,  and  lightly  snap.     The  brightest 
and  Fastesl  Colours  are  produ I  OD  oiled  Oloth  I    the  nil    acts   both   as   a   mordant 

for  the  colouring  matter  and  as  a  li x i  1  «lt  agent  for  the  alumina.     In  steaming 

the  alumina,  oil  and  arsenions  acid  eoinliine  to  form  an  insolnhle  precipitate  ol 
aluminium  arscnitc  and  oleate,  and  this,  in  turn,  combines  with  the  colour  base, 
producing  an  insoluble  lake. 

The  alumina  lakes  of  the  basic  colours  are  more  brilliant  than  the  cor- 
responding  tannin  antimony  lakes,  but  their  fastness  to  soap  is  inferior,  and 
they  arc  only  used  in  those  classes  of  work  wdiere  brightness  is  more  important 
commercially  than  fastness. 

Basic  colours  may  also  be  fixed  mechanically  with  albumen,  but  this 
method  is  rarely  employed  except  when  they  are  used  to  modify  the  shade 
of  pigment  colours,  and  in  the  zinc  oxide  process  of  resisting  aniline  Mack. 
The  mordant  dyes  when  tixed  on  the  tilire  may  also  act  as  mordants  for 
basic  colours.  Consequently  basic  colours  are  sometimes  added  to  "extract" 
printing  colours  with  the  object  of  brightening  or  otherwise  modifying  the  shade. 

Amongst  the  " fast  Steam  colours."  tin'  basic  colours  fixed  with  tannic  acid 
are.  as  a  class,  by  far  the  most  brilliant  at  the  disposal  of  the  calico  printer.  As 
regards  fastness,  they  cannot  compare  with  the  "mordant  colours,"  although 
individual  members  of  the  group  leave  little  to  be  desired  in  this  respect.  But 
they  afford  facilities  for  the  production  of  colours  that  cannot  be  obtained  in 
any  other  way,  and  they  allow  of  an  enormous  range  of  shades  being  introduced 
into  styles  that  were  formerly  restricted  to  a  irw  colours  011I3'.  They  comprise 
all  tones  of  red,  blue,  yellow,  green,  violet,  and  grey,  and,  as  they  are  all  applied 
in  the  same  manner,  they  can  be  mixed  together  to  form  an  infinite  variety  of 
secondary  and  tertiary  tints;  so  that,  with  their  ease  of  application,  their  great 
tinctorial  strength,  their  vast  variety,  and  their  adaptability  to  many  diverse 
styles,  the  basic  colours  constitute  one  of  the  most  important  classes  of  substance-. 
used  in  calico  printing. 

Of  the  numerous  basic  colours  now  on  the  market  the  following  few  are 
perhaps  the  most  generally  useful,  though  it  is  difficult  to  single  out  the  best 
from  among  so  great  a  number  of  equally  good  products: — 

Reds:     Elhodamine,  [risamine,  Induline  Scarlet,  Magenta. 

Yellows: — Auramine,  Thioflavine  T.,  Tannin  Orange.  Acridine  fellow,  and 
Ethoduline  Yellow. 

I'.lucs: — Methylene,  Thionine,  Marine,  Victoria,  Indoine,  Indulincs,  and 
Acetinduline. 

Greens:    Malachite,  brilliant,  Diamond,  Methylene. 

\  iolets  :— Methyl.  Ethyl,  Rhoduline. 

Browns  :     Bismarck,  and  similar  products. 

I  [rej  - :     Nigrosine,  Methj  lene. 

Many  of  the  above  colours  are  -"Id  under  different  names  by  different  makers. 

and  most  of  them  are  made   in   several   shades,  so   that   almost    any  t an    h. 

obtained  easily  without  mixing. 

Application  of  Pigment  or  "Albumen"  Colours. 

These  colours  include  the  highly  ("inured,  insoluble  substances,  whether 
mineral  or  vegetable,  that  are  applied  t"  the  fibre  in  an  insoluble  state     Tien 

18 
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fixation  is  effected  by  means  of  a  solution  of  albumen  with  which  they  are 
mixed,  and  which,  on  drying  and  steaming,  coagulates  and  encloses  the  pig- 
ments in  an  insoluble  envelope—  fixes  them  on  the  fibre  mechanically  in  the 
same  way  that  paint  is  fixed  on  canvas  by  drying  oils.  The  most  important 
'pigments'  are: — Chronic  yellow  and  orange;  Guignet's  Green  (an  oxide  of 
chromium) ;  Ultramarine  blue,  and  its  derivatives  Ultramarine  pink,  green,  and 
violet;  Vermilion  and  numerous  imitations  and  substitutes,  which  consist  for 
the  most  part  of  aniline  colour  lakes,  and  even  of  red  lead  tinted  with  basic- 
colours,  lampblack,  and  the  various  earths — e.g.  siennas,  umbers,  ochres,  etc. — 
and  mixtures  of  oxide  of  iron,  with  other  precipitates  for  special  shades  of  bull' 
and  fawn. 

With  varying  proportions,  according  as  to  whether  they  are  in  paste  or  powder 
form,  the  method  of  making  up  and  of  applying  each  of  the  above  colours  is 
practically  identical. 

Pigment  Red. 

250  grms.  Vermilion. 

500       ,,     40  per  cent,  blood  albumen  solution. 

250      ,,     8  per  cent,  gum  tragacanth. 


1000 

Pigment  Yellow  or  Orange. 

300  grms.  Chrome  yellow  or  oranj. 


300       ,,     40  per  cent,  blood  albumen  s 

ilulicm. 

30      ,,     cotton-seed  oil. 

20       „     glycerin. 

30      ,,     turpentine. 

320      ,,     6  per  cent,  tragacanth  thickening. 

1000 

Pigment  Blue  (pink, 
green,  or  violet). 

i^M           ^iM           ^M           MB 

300  grms.  Ultramarine  blue 

or  pink,  etc. 

300     ,,     40  percent,  albu- 

men solution. 

30     ,,     glycerin. 

20     ,,     turpentine. 

30     „     oil. 

10     „     ammonia. 

■H           H 

310     ,,     6  per  cent,  gum- 

tragaean  th 
thickening. 

Ultramarine  Blue  (Lancashire  Ultramarine  Co.,  Ltd.).            1000 

Pigment  Green. 

240  grms.  Guignet's  Green. 

280      ,,     40  per  cent,  albumen  soluf  inn. 

410       ,,     6  per  cent,  tragacanth  thickening. 

10       ,,     ammonia. 

30       ,,     turpentine. 

30      „     oil. 

1000 
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Pigment  Gbbt. 

100  u tins,  lampblaok. 

800      ,.     albumen  l()  per  cent,  solut ion. 

300      ..     6  percent,  gum  tragacanth. 

I  1  11  11  1 
In    making  all    pigment    colours,    the  pigment   is   first   thoroughly  incor- 
porated  with  the  albumen,  which  is  added  gradually;  the  thickening  is  then 
added   and  the    whole   well    mixed.      In  works  where  grinding   mills  are  in- 

stalled,  the  pi'invss  can  lie  carried  out  much  more  rapidly  and  perfectly  than 
when  the  ingredients   have   to   be   beaten   together  by  band   or  in   a  colour 

pan.     The  whole  of  the  mass  can  lie  ground  until  it  is  perfectly  smooth  and 
meous. 
The  great  disadvantage  of  pigment  colours  is  that  they  are  excessively  liable 

to  froth  in  printing,  owing  to  the  churning  action  they  arc  subjected  to  in  the 
colour  liox.  So  far,  nothing  has  been  successful  in  entirely  overcoming  this 
difficulty,  but  its  effect  1ms  been  reduced  to  a  minimum  by  the  addition  of 
various  substances  which  do  not  retain  air,  such  as  benzine,  turpentine,  and 
ammonia,  'hi  exercises  a  beneficial  effect  in  this  direction,  and  at  the  same 
time  it  helps  to  prevent  "sticking  in." 

In  the  process  patented  by  \Y.  K.  Kay  and  The  Calico  Printers'  Association, 
Ltd.,  glue  or  casein  is  made  to  take  the  place  of  albumen  as  the  fixing  agent.  To 
this  end  the  printing  colour  is  made  up  of  glue  or  of  a  solution  of  casein  in  borax 
and  the  pigment  colour.  This  is  printed  on,  and  the  pieces  are  subsequently 
passed  through  a  chamber  containing  formaldehyde  vapour,  which  renders  the 
glue  (or  casein)  insoluble  in  water. 

After  printing,  pigment-coloured  goods  are  steamed  for  an  hour;  the 
albumen  is  completely  coagulated  during  this  process,  and  adheres  firmly  to 
the  cloth  enclosing  the  pigments,  with  which  it  is  mixed,  in  an  insoluble 
envelope,   and   thus  fixing   them  on  the  fibre. 

Pigment  colours  fixed  in  this  way  .ire  very  fast  to  soaping,  but  being  more 
or  less  attached  to  the  surface  of  the  cloth,  they  are  apt  to  be  removed  by 
rubbing,  and  for  this  reason  they  are  always  soaped  in  the  "open  soaper"at 
full  width  —  never  in  the  rope  state. 

The  chief  use  of  pigment  colours  is  for  the  printing  of  shirtings,  linings, 
and  pale  blotches  on  all  sorts  of  cloth.  Being  fast  to  light,  pale  pigment 
blotches  do  not    fade  :   but  they  cannot  be   used   in  eases  where  a  lustrous  finish 

is  required   all    Over  the  BUrfai f   the   cloth,  because   they  produce   a   dull  matt 

Surface  which  remains  even  after  the  most  severe  calendering. 

Iii  addition  to  direct  printing,  pigment  colours  are  largely  used  for  coloured 
resists  under  Aniline  black,  and  for  discharges  on  Indigo-dyed  grounds. 

Application  of  Direct  Dyeing  Colours. 

The  direct  cotton  colours  do  not  find  any  very  extended  employment  in 
'•steam  styles,"  except  for  obtaining  tinted  grounds  on  previously  printed  goods. 
The  shades  they  give  are  neither  very  fast  nor  very  bright  in  most  cases,  at 
least  not  so  bright  as  those  obtained  with  basic  colours,  though  brighter  than 
all  but  a  few  of  the  mordant  colours.  They  are  usually  printed  with  the  addi- 
tion of  phosphate  of  soda,  the  slight  alkalinity  of  which  aids  their  penetration 
into  the  body  of  the  cloth.  If  required  to  resist  soaping,  a  further  addition 
of  albumen  may  be  made,  in  which  case  they  yield  colours  fairly  fast  to  soap. 
They  possess  the  property  of  becoming  fixed  upon  the  cotton  fibre  without  the 
aid  of  any  mordant,  and  for  styles  that  are  not  required  to  withstand  washing 
they  are  a  useful  class  of  colour  to 
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The  range  includes  all  colours,  and  all  may  be  applied  in  the  same  way. 
Some  variation  in  the  proportions  is  of  course-  necessary  according  to  the  depth 
of  shade  required,  but.  that  apart,  the  Following  formula  will  answer  for  all. 

I'liiECT  Colour  Printing  Tame. 

{50  grms.  of  direct  colour  (Erika,  etc.). 
400      „     boiling  water. 
520      „     6  per  cent,  tragacanth  thickening, 
30      ,,     phosphate  of  soda. 

1000 
Heat   together  and  cool   when   solution    is   effected.      Print,  steam    one  hour. 
and  wash. 

The  Same  with  Album  ex. 

50  grms.  Erika  pink,  Diamine  sky  blue,  etc. 
200      ,,     boiling  water. 
Dissolve  and  add 

30  grms.  phosphate  of  soda. 
450      ,,     6  per  cent,  gum-tragacanth  thickening. 
Boil,  cool,  and  add 

270  grms.  40  per  cent,  blood  albumen  solution. 

1000 
Print,  steam,  wash,  and  soap. 

The  addition  of  a  small  proportion  of  glycerin  to  the  printing  colour  greatly 
facilitates  (according  to  Justin  Muller)  its  fixation. 

The  direct  colours  play  an  important  part  in  two  styles  to  be  dealt  with 
later  —  '•discharges"  and  "crepons"  —  but  for  ordinary  steam  work  their 
employment  is  very  limited,  not  to  say  unimportant.  Some  very  beautiful 
effects  may  be  realised  by  their  means,  but  unfortunately  they  are  not  fast ; 
and  as  they  possess  no  compensating  advantages,  they  cannot  compete  with 
or  replace  the  faster  mordant  and  basic  colours. 

Aniline  Black. 

Unlike  other  coal-tar  colouring  matters.  Aniline  black  does  not  exist  as  a 
dyestuff  ready  for  application,  but  must  be  produced  upon  the  fibre  itself. 
Neither  is  it  wholly  a  ••steam  colour,"  for  its  development,  under  proper  con- 
ditions, can  be  brought  about  quite  as  easily  by  a  mere  exposure  to  the  warm, 
moist  atmosphere  of  an  "ageing  room"  as  by  a  run  through  a  steam  ager,  or 
by  a  prolonged  steaming  in  a  continuous  steaming-apparatus. 

Aniline  black  is  in  reality  an  oxidation  product  of  aniline,  and  it  is  formed 
on  the  fibre  by  printing  a  thickened  mixture  of  a  soluble  aniline  salt,  an 
oxidising  agent,  and  one  of  several  oxygen  carriers,  which  always  consist  of  a 
salt  of  some  metal  capable  of  existing  in  two  states  of  oxidation.  After  printing, 
the  cloth  is  dried  and  exposed  to  the  action  of  air  or  steam,  under  the  influence 
of  which  the  printed  parts  assume,  in  a  very  short  time,  a  dark  green  appear- 
ance, due  to  the  formation  of  a  body  known  as  "  Emeraldine,"  an  oxidation 
product  intermediate  between  aniline  and  Aniline  black  proper.  To  con- 
vert the  Emeraldine  into  black  it  is  subjected  to  further  oxidation  by  a 
run  through  a  hot  solution  of  bichromate  of  potash,  which  transforms  it  into 
"  Nigraniline."  or  into  a  still  more  highly  oxidised  bodv  known  as  "  Ungreenable 
Black." 

The  salts  of  Emeraldine   are    green,  but  when  treated  in  alkaline  or  soap 
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solutions  they  are  converted  into  the  base  which  is  of  a  deep  blue  colour  bo 
intense  as  to  be  virtually  a  black.  An  insufficiently  oxidised  black  rapidly 
regains  its  original  green  oolour  when  exposed  to  the  action  of  the  acid  reducing 
agents  so  often  present  in  the  air  of  manufacturing  districts,  and  for  this  reason 
it  is  necessary  to  push  the  oxidation  of  the  aniline  beyond  the  Btage  represented 
by  Nigraniline.  This  may  be  done  in  Beveral  ways,  but  a  run  through  bichromate 
of  potash  is  the  most  generally  convenient  in  practice,  and  quite  satisfactory. 
The  "  Nigraniline "  obtained  by  treating  Bmeraldine  in  a  cold  solution  of 
biohromate  is  a  very  deep  violet  black  base,  the  salts  of  which  are  also  of  the 

same   deep   hue.       It    turns   green    much    less   readily    than    Kmeraldine,  but  it    is 

none  the  less  very  susceptible  to  the  action  of  mineral  acids  and  reducing  agents, 
both  of  which  re-convert  it  into  salts  of  Emeraldine.  Hence  a  hot  solution  of 
bichromate  is  always  used  where  possible,  since  it  exercises  a  more  energetic 
oxidising  action,  and  produces  a  black  very  fast  to  acids,  alkalies,  air,  soap,  and 
light.     In  all  probability  the  aniline1  is  oxidised  beyond  the  state  of  Nigraniline. 

It  is  a  fact  well  known  to  most   practical  men,  that  the  presence  of  tree  aniline  is 

essential  to  the  formation  of  an  absolutely  fast  ungreenable  black,  but  whether 
this  means  that  the  Nigraniline  combines  with  a  further  quantity  of  aniline  in 
the  final  reactions,  or  whether  the  aniline  simply  neutralises  1  lie  acidity  of  the 
lower  products  of  oxidation,  is  Mill  unknown.  Neutrality  certainly  does  promote 
the  formation  of  an  ungreenable  black,  and  in  conjunction  with  energetic 
oxidation  at  a  comparatively  high  temperature  (102  ('.)  it  allows  of  a  good,  fast 
black  being  obtained  without  the  necessity  for  a  subsequent  treatment  in 
bichromate  of  potash. 

This  fact  is  taken  advantage  of  in  styles  of  printing  which  do  not  permit  of 
after-chroming.  A  little  free  aniline  is  introduced  into  the  printing  mixture, 
her  with  an  excess  of  some  neutral  oxygen  carrier  [K4Ku(CNti)],  and  the86, 
by  neutralising  the  acids  liberated  in  "ageing"  or  steaming,  not  merely  tend  to 
the  production  of  an  ungreenable  black,  but  also  prevent,  to  a  great  extent,  the 
tendering  of  the  printed  Fabric  during  the  process  of  oxidation.  If  these 
unchromed  blacks  are  not  quite  so  satisfactory,  as  regards  their  absolute  resist 
ance  to  "greening"  agencies,  as  the  chromed  blacks,  they  are  at  least  sufficiently 
good  to  outlast   any   of   the   colours   with    which    they   are   associated,  and   which 

have  necessitated  the  omission  of  the  final  "chroming." 

An  Aniline  black  printing  colour  consists  of  three  distinct  parts: — (1)  a 
soluble  salt  of  aniline,  (2)  an  oxidising  au'.nl.  ami  (.'!)  an  oxygen  carrier.  The 
aniline  salt  employed  is  generally  the  hydrochloride,  though  the  tartrate,  chlorate, 
nitrate,  aud  other  salts  are  occasionally  used  for  special  purposes.  The  only 
oxidising  agent  used  in  practice  is  chlorate  of  Boda.  It  comes  into  the  market 
in  a  state  of  great  purity,  and  is  generally  preferred  on  account  of  its  cheapness 
ami  solubility — two  qualities  which  render  it  more  economical  and  efficient  than 
chlorate  of  potash.  The  oxygen  carriers,  on  the  other  hand,  are  more  numi 
but,  as  a  rule,  only  about  four  find  any  extended  application,  namely,  copper 
sulphide,  copper  sulphneyanide,  vanadium  chloride,  and  yellow  prussiate  of 
potash.  The  blacks  produced  by  means  of  tin-  latter  salts  are  designated  re -.pic 
tively  Copper  sulphide  black,  Copper  Bulphocyanide  black,  Vanadium  black,  and 
I'russiate  black.  These  four,  together  with  a  fifth  known  as  "Chromate  black  " 
From  the  quantity  of  chromate  of  lead  it  contains,  are  the  only  blacks,  out  of 
the  scores  of  oxidation  blacks  that  have  been  propoeed  from  time  to  time,  that 
have  attained  to  any  degree  of  permanent    BUCCeSS.      All    the   others  are  obsolete, 

and,  with  the  exception  of  Green's  recently  patented  process  and  the  Diphenyl 

black  of  Meister,  Lucius  ,v  Briining,  the  above  compounds  hold  undisputed 
sway  in  practice. 

(1)   COPPEK   SULPHIDB    Black. — The   introduction    of    copper   sulphide   08   an 
oxygen  carrier  was  due  to  Charles  Lauth  in  1864. 
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The  Copper  sulphide  black  is  by  no  means  an  easily  worked  colour;  it  is 
always  liable  to  attack  the  doctors  if  the  latter  are  not  varnished,  and  even  then 
their  edges  are  more  or  less  rapidly  affected,  so  that  they  require  constant 
attention  and  re-sharpening  to  keep  them  in  working  condition.  But,  all  things 
considered,  it  is  a  valuable  colour,  and  if  carefully  prepared  and  worked  as  cold 
as  possible  the  oxidation  of  the  sulphide  to  sulphate  in  the  printing  paste  may 
be  reduced  to  a  minimum,  and  the  quality  of  the  "doctor  edge"  be  preserved 
accordingly.  The  great  disadvantage  of  sulphide  of  copper  is  that  it  is  ex- 
tremely apt  to  stick  in  the  engraving,  no  matter  how  carefully  the  colour 
may  have  been  prepared,  and  therefore  it  is  always  replaced  by  the  Prussiate 
or  Vanadium  blacks  (which  contain  no  insoluble  matter)  whenever  the  style  of 
work  permits. 

An  excess  of  free  aniline  is  always  allowed  in  Copper  sulphide  blacks  to  over- 
come the  tendering  of  the  fibre,  and  to  promote  the  formation  of  ungreenable 
black  iu  the  "  chroming  "  process.  A  little  ammonium  chloride  is  also  frequently 
added  to  aid  in  the  reactions.     The  following  is  a  black  in  actual  use  : — 

Copper  Sulphide  Black. 
150  grms.  starch. 

British  gum. 


water. 

chlorate  of  soda. 

oil  (cotton-seed). 

Methyl  violet  (to  sighten  the  colour). 


528      „ 

40      „ 

.35      „ 

5      „ 

Boil,  cool,  and  add 

95  grms.  aniline  salt  (hydrochloride). 

17      ,,      aniline  oil. 

50      ,,      sulphide  of  copper  (30  per  cent,  paste). 

1000 
Print  on   white  cloth,  dry,  and  pass  for  three  minutes  through  the  "rapid 
ager"  at  not  above  65°  C.       If  desired,  the  development  of  the  black  ma}'  be 
more  slowly  but  quite  as  well  effected  by  hanging  the  printed  goods  in  an  "  ageing 

room "  for  10-24  hours. 
This  method  is  adopted 
when  the  black  is  printed 
along  with  aluminium  or 
iron  mordants,  and  it  de- 
velops very  well  at  the  tem- 
perature of  a  cool  chamber 
55°-60°  C. 

Ordinary  goods,  after 
ageing  or  steaming  for  three 
minutes,  are  afterwards 
"chromed"  in  a  hot  solu- 
tion of  bichromate  of  potash 
(1  per  cent.). 

(2)  Copper  Sulpho- 
cyanide  Black. — The  use 
of  cuprous  sulphocyanide  as  an  oxygen  carrier  was  patented  by  Higgin  in 
1868.  Blacks  made  according  to  Higgin's  process  oxidise  mine  slowly  than 
sulphide  of  copper  blacks,  and  they  withstand  a  longer  steaming,  besides 
which  they  work  a  good  deal  better  in  printing.  It  is  surprising,  therefore, 
that  they  are  not  used  more,  but  for  some  reason  they  appear  to  have  fallen 
into  disfavour. 


Aniline  Black  (Copper  Sulphide). 
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( iDFBOOS   Sri  p yasihk    BLACK. 

150  grms,  starch. 

90     ,,      British  gum. 
530     „     water. 

20     ,,     oil. 

40     ,.     chlorate  of  soda.     Boil,  cool,  and  add 

{26  grins,  ammonium  chloride. 
20     ,,      water. 
80     ,,     aniline  Bait 
20     „     aniline  oil. 
26      ..     cuprous  sulphooyanide  paste  (" white  paste"). 

1000 
Print,  dry,  and   either  age,  paaa   through   the   rapid   ager,  or  steam   fifteen 
minutes,   chrome  and   snap. 

If  printed  with  colours  that  require  an  hour's  steaming,  the  cloth,  after  the 
development  of  the  black,  must  be  passed  through  an  atmosphere  of  ammonia 
before  being  subjected  t<>  the  prolonged  action  of  hot  steam.     This  applies  to 

all  aniline  blacks  printed  with  strain  colours. 

Higgin's  black  is  frequently  combined  with  the  "( 'hr ate  black  "of  Schmidlin. 

(3)  Vanadium  Black.  The  researches  of  Lightfoot  and  of  G.  Wit/,  and 
A.  Guyard  resulted  in  the  introduction  of  vanadium  salts  as  oxygen  carriers, 
[n  presence  of  the  requisite  quantity  of  ohlorate  of  soda,  one  pari  of  vanadium 
is  sufficient  to  convert  two  thousand  parts  of  aniline  into  black.     Metavanadate 

Of  am nia  was  at  Gist  used,  but  II.  Sehinid  showed   that   the  chloride  is   better, 

and  in  practice  the  latter  salt  is  always  used.  A  recipe  for  its  preparation  has 
already  been  given, 

The  amount  of  vanadium  used  varies  according  to  the  class  of  work  in  hand  ; 
3  grammes  of  1  per  cent,  solution  of  the  chloride  per  kilogramme  of  printing 
colour  is  about  the  average,  but  for  fine  patterns  which  allow  of  oxidation  at  a 
higher  temperature  6  grammes  is  a  usual  quantity  to  employ. 

As  Vanadium  blacks  contain  no  solid  matter,  they  print  much  better  than 
cither  of  the  preceding  or  the  eliminate  of  lead  blacks:  but,  on  the  other  hand, 
they  oxidise  more  rapidly  ;  and  as  the  black  already  formed  in  the  colour  before 
printing  would  only  adhere  mechanically  to  the  cloth  and  would  be  washed  oil' 
in  Soaping,  it  is  of  the  utmost  importance  only  to  add  the  vanadium  chloride 
to  the  colour  immediately  before  use. 

Apart  from  its  good  working  qualities,  Vanadium  black  is  exceptionally  well 
adapted  for  printing  along  with  steam  alizarin  reds  and  pinks.     The  mere  trace 

of  metallic  vanadium  which  it  contains  has  no  effect  OU  the  Ali/.arin    colours,  and 

if  it  is  printed  in  tightly  engrave  I  patterns  it  may  be  steamed  with  safety  after 
a  run  t&rough  ammonia  vapour  subsequent  to  its  development  by  ageing  in  the 
rapid  ager.      The  following:  recipe  has  given  •.'nod  results  on  the  large  scale  :  — 

Vanadium  Black. 

100  grms.  starch. 

80      „      British  gum. 
5V0       „       water. 

40     ,,     chlorate  of  soda 

20      „      cottonseed  oil.      Boil,  cool,  and  add  cold — 

90     .,     aniline  salt. 

20       ,.       aniline  oil. 

(5     „      1  per  cent,  vanadium  chloride  solution. 
95       ,,       water. 

1000  after  boiling. 


280 
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After  printing  and  drying,  the  above  black  is  developed  by  running  through 
the  rapid  ager — 2  minutes  at  S0°-90°  C. — or  it  may  be  hung  in  an  "ageing 
room  "  at  32°-36°  C.  until  it  has  become  quite  black,  after  which  it  may  be 
chromed.  If  developed  by  a  short  passage  through  the  ager  at  a  high 
temperature  (95°  C.)  it  is  not  necessary  to  "chrome"  it;  but,  of  course,  aU 
aniline  blacks  are  improved  by  "chroming,"  and  therefore  it  is  not  to  be  omitted 
unless  it  destroys  the  other  colours  printed  along  with  the  black. 

Vanadium  and  copper  sulphide  or  ferrocyanide  of  potash  are  sometimes  used 
together  to  form  mixed  blacks,  but  it  is  doubtful  whether  any  advantage  is 
derived  from  this  procedure  unless  it  be  that  in  the  case  of  the  ferrocyanide  a 
certain  amount  of  Prussian  blue  is  formed  which  modifies  the  shade.  If  the 
blue  is  intended  to  act  in  this  way  the  printed  goods  must  not  be  soaped  after 
chroming,  but  passed  through  a  chalk  bath  at  60°  C.  and  then  well  washed  in  hot 
water. 

(4)  Prussiate  Black. — Prussiate  black  was  invented  by  Lightfoot  in  1863, 
and  was  patented  by  him  in  July  of  that  year,  five  months  before  Cordillot 
applied  for  a  patent  for  a  similar  black.  For  ordinary  printing  the  following 
black  yields  excellent  results  :  — 

100  grms.  starch. 
20      ,,      British  gum. 
61      ,,      potassium  ferrocyanide. 
707      ,,      water. 
Boil,  turn  oft'  steam,  and  add 

28  grms.  chlorate  of  soda. 
Cool  and  add 

84      ,,      aniline  salt  (which  dissolves  in  the  cold). 

After  printing,   this  black  is  developed  by  a  run  of  four  minutes  through 

the  rapid  ager  at,  at  least, 
for  the  best  results,  95°  C. 
If  it  be  now  passed  through 
the  vapour  of  ammonia  it 
may  be  steamed  with  perfect 
safety  for  about  an  hour  in 
the  continuous  steamer — 
an  advantage  which  allows 
of  it  being  used  in  conjunc- 
tion with  a  large  number 
of  "  steam  "  colours.  Al- 
though it  contains  a  large 
amount  of  iron,  it  can  be 
employed  successfully  with 
steam  Alizarin  reds  and 
pinks  if  printed  with  care, 
and  by  interposing  a  "starch  roller"  between  the  black  and  pink  or  red  rollers. 

For  black  and  white  ett'ects  Prussiate  black  is  merely  developed  by  running 
the  goods  through  the  rapid  ager  followed  by  a  chroming  and  soaping.  The 
prolonged  steaming  is  only  employed  when  it  is  required  for  the  ordinary  steam 
colours  printed  in  combination  with  the  black  ;  it  is  not  by  any  means  necessary 
to  the  development  of  the  black,  although  it  improves  its  shades  in  some 
respects,  and  certainly  makes  it  more  resistant  to  the  "greening"  action  of 
acids  and  reducing  agents. 

If  ferrocyanide  of  ammonia  be  used  in  place  of  the  potash  salt,  and  a 
sufficient  quantity  is  employed  to  neutralise  the  mineral  acids  liberated  in 
steaming,  it  is  quite  possible  to  obtain  a  black  that  is  practically  "  ungreenable  " 
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without  any  .liter  treatment  with  bichromate  of  potash.  The  1  niiit  i  1 1  <_r 
oolour,  however,  does  not  keep  very  long,  and  must  be  UBed  at  once.  Curiously 
enough,  too,  Bodium  ferrooyanide  lias  a  similar  effect  in  accelerating  the 
decomposition  of  the  printing  colour.  Why  this  should  be  is  not  satisfactorily 
explained,  but  it  is  a  well  known  fact  in  practice,  and  has  prevented  the  use  of 
the  Bodium  salt  tor  printing,  though  it  is  occasionally  used  in  the  dyeing  of  plain 
blacks. 

The  chief  advantages  of  the  Prussiate  (potash)  blacks  are  that  they  have 
practically  no  "tendering  "action  on  the  Gore,  that  they  work  as  well  as  any 
other  colour  in  printing,  and  that  they  keep  well  for  two  or  three  days  if  stored 
in  a  cool  place.  They  are  more  expensive  to  produce  than  the  preceding 
Marks,  and  do  not    yield   quite    the   Same   shades,  but   these   arc    minor   points    in 

comparison  with  their  facility  of  application,  etc.,  and,  at  the  present  time, 
it  is  safe  to  say  that  Prussiate  blacks  are  more  largely  used  in  printing  than 
any  other. 

(5)  CHBOHATB  Br.ACK. — This  black  was  invented  by  .1.  Schmidlin,  and  can  be 
used  as  a  steam  colour  in  the  ordinary  way,  since,  under  proper  conditions,  it  has 
no  action  on  the  cotton  fibre.  It  consists  of  aniline  salt,  chlorate  of  soda,  and 
Chromate   Of  lead,  with    occasionally  an  addition  of  amonium  chloride.      The  lead 

ohromate  plays  the  double  role  of  an  oxidising  agent  and  a  neutralising  agent. 

As   a    rule    a   copper   salt    is    added    when    the    rate   of   development    requires    to 

be  accelerated. 

Chrouatb  Black  I. 

80  grms.  starch. 
595      „      water. 
I  100      „      (  hromc  yellow  40  per  cent,  paste. 
Boil  and  add 

100      „      ammonium  chloride. 
Cool  a  little  and  add 

25  L'rms.  chlorate  of  soda. 
Cool  completely  and  add 

95  grms.  aniline  salt. 
5       ,,       aniline  oil. 

1000 
The  printed  goods  are  steamed  for  fifteen  to  twenty  minutes  without  pressure, 
and  then  washed  and  soaped.     No  chroming  is  necessary. 

i  iikomate  Black  II. 

60  grms.  starch. 
590      ,,      water. 

100      „      lead  chromate   10  per  cent,  paste. 
Cool  a  little  and  add 

25  L'rms.  chlorate  of  soda. 

Cool  completely,  and  add 

lull  Willis,  aniline  salt. 

:.'•">      ,,     copper  sulphide  30  per  cent,  paste. 
Print,  steam  fifteen  minutes,  wash  and  soap,     If  the  black  is  in  combination 
with  "steam  colours,"  pass  the  goods  through  ammonia   vapour  after  the  first 
steaming,  and  then  further  steam  for  an  hour.     Chromate  and  Bulphocyanide  of 
copper  blacks  are  frequently  mixed  together  for  "steam  work,"  and  give  a  more 

brilliant  black  than  the  chromate  alone,  which  at  best  Only  produces  a  black  of 
a  dull  bronzy  tone. 

The  large  quantity  of  solid  matter  in  Chromate  blacks  tends  to  make  them 
work    badly,   but    when    carefully    prepared    they    are    especially   suited   to  the 
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printing  of  fine  designs  in  which  a  crisp  definition  is  essential,  and,  as  they 
require  no  subsequent  chroming,  they  lend  themselves  to  a  greater  variety  of 
styles  than  the  other  aniline  blacks. 

An  addition  of  a  small  proportion  of  para  phenylene  diamine  to  all  Aniline 
black  colours  lias  the  effect  of  rendering  them  less  liable  to  "green." 

A  black  made  up  with  chlorate  of  aniline  and  sulphide  of  copper  is  at  times 
used  for  certain  styles  ;  and  a  modification  of  Koeehlin's  tartrate  of  aniline 
black  is  also  employed  occasionally  in  steam  work,  though  rarely  at  present. 

Chlorate  of  Aniline. 

450  grins,  chlorate  of  barium. 
300      ,,      aluminium  sulphate. 
1500      „      water. 
Heat  to  boil,  and,  after  complete  precipitation,  cool  to  40°  C.  and  add  — 

470  gnus,  aniline  oil. 
Stir  well  and  use  the  filtrate,  which  is  a  solution  of  aniline  chlorate. 
The  printing  paste  is  made  as  under : — 

850  grms.  chlorate  of  aniline  solution. 
100      „      starch. 
Boil,  cool,  and  add 

50  grins.  25  per  cent,  copper  sulphide  paste. 
Print,  and  develop  as  for  sulphide  of  copper  black. 

Kobchlin's  Black. — In  this  black,  invented  by  Camille  Koochlin,  the  hydro- 
chloride of  aniline  is  replaced  by  the  tartrate  ;  in  other  respects  it  is  a  copper 
sulphide  black,  and  is  used  in  the  same  way.  In  practice  the  tartrate  is  made 
directly  during  the  preparation  of  the  printing  colour  : — 

60  grms.  starch. 

90      ,,      British  gum. 
520      ,,      water. 

60      ,,      ammonium  chloride. 

90      ,,      aniline  oil. 
Boil  and  add 

40      ,,      chlorate  of  soda. 
Cool,  and  when  cold  add 

90  grms.  tartaric  acid  (finely  powdered). 
And  when  quite  dissolved  add 

50  grms.  sulphide  of  copper  30  per  cent. 

1000 
Print,  age,  and  chrome.  This  black  does  not  develop  very  rapidly,  and  after 
passing  through  the  rapid  ager  it  is  advisable  to  hang  the  goods  in  an  ageing 
chamber  for  twenty  four  hours.  The  tartrate  of  aniline  is  not  capable  of 
yielding  a  black,  but  under  the  influence  of  heat  and  moisture  a  double 
decomposition  takes  place  between  the  ammonium  chloride  and  the  tartrate,  and 
aniline  hydrochloride  is  produced  on  the  fibre,  and  is  gradually  oxidised  to  black. 
The  best  results  are  obtained  by  a  slow,  gentle  oxidation  in  an  ageing  chamber 
at  a  temperature  of  70°-80°  F. 

Koechlin's  black  may  be  regarded  as  obsolete.  It  is  rarely  or  never  used 
nowadays,  and  must  always  be  chromed  to  produce  anything  like  a  passable 
black.  The  conditions  of  Aniline-black  printing  are  now  generally  understood, 
and  there  is  no  longer  any  necessity  to  employ  expensive  salts  like  the  tartrate 
of  aniline  to  avoid  "tendering"  the  fibre.  At  the  time  of  its  introduction  it  was 
the  only  black  that  did  not  attack  the  fibre  to  an  injurious  extent,  but  at  the 
present  time  the  value  of  the  cheaper  aged  blacks  is  sufficiently  proved  by 
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the  fact  that  they  are  still  used  every  day  in  enormous  quantities,  while  the 
tartrate  black  is  now  of  scientific  interest  only. 

I>>  .ill  cases  where  any  Aniline  black  is  printed  on  oiled  oloth  the  proportion  of 
aniline  Bait  and  chlorate  of  soda  Bhould  be  increased,  and  do  aniline  oil  should  be 
used.  If  those  precautions  are  neglected  it  is  impossible  to  obtain  a  good  black, 
as  the  oil  acts  as  a  resist. 

In  many  styles  Aniline  black  bas  completely  displaced  Logwood,  but  the  latter 
still  maintains  its  importance  as  a  steam  colour  by  reason  of  its  mode  of  fixation, 
which  is  identical  with  that  of  other  steam  colours.  Moreover,  a  great  number 
of  steam  colours  are  destroyed  by  the  fumes  of  acid  and  aniline  thai  are  evolved 
during  the  Bteaming  process;  so  that,  although  the  Prussiate  and  Chromate 
blacks  may  be  steamed  for  at  least  half  an  hour,  they  cannot  lie  substituted 
indiscriminately  tor  Logwood.  Olives  containing  Methylene  blue  come  out  a 
dirty  yellow,  due  to  the  destruction  of  the  blue  element  ;  pale  Alizarin  [links  are 
turned  yellow,  o«  ing  to  the  acid  vapours  preventing  the  Alizarin  from  combining 

with  the  alumina  ;  and  even  strong  reds  are  not  infrequently  affected  in  the  same- 
way  to  a  less  degree.  These  defects  may  he  remedied  to  some  extent  by  pass- 
in>4  the  goods  through  ammonia  vapour,  after  the  black  has  been  developed  in 
the  rapid  ager, — indeed,  this  should  always  be  done.  If  they  are  acted  upon 
after   this    "gaBSing,"    as    it    is    termed,    they    may    lie    improved    somewhat     by 

"gassing"  again  and  re-steaming,  but,  as  a  rule,  it  is  only  the  strongest  colours 

that  are  improved  by  this  extra  treatment,  the  paler  ones  being  irretrievably 
spoiled.  These  remarks  apply  more  especially  to  eases  where  heavy  masses  or 
blotches  of  black  are  printed  :  where  only  small  objects  or  outlines  are  printed 
the  black  sutlers  more  frequently  than  the  colours,  which,  nine  times  out  of  ten, 
are  as  good  as  when  Logwood  is  used. 

Other  applications  of  Aniline  black  will  be  given  in  treating  of  other  styles  of 
printing. 

iMniKNYl.  Black. — This  black,  patented  in  1901  by  the  Farbwerke,  Meister, 
Lucius,  A'  Briining,  is  in  some  respects  similar  to  Aniline  black.  It  consists  of 
the  oxidation  products  of  various  amines,  but,  unlike  Aniline  black,  it  neither 
tenders  the  fibre  nor  does  it  turn  green,  and  it  can  be  steamed  for  an  hour 
with  perfect  safety,  and  without  in  any  way  impoverishing  the  surrounding 
colours. 

Diphenyl  black  comes  into  the  market  as  "Dipheny]  black  base"  and 
"  Dipheny]  black  oil  O.O.,"  both  of  which  are  used  for  printing, — the  former  for 
steam  styles  of  the  most  delicate  description,  and  the  latter  for  the  more 
ordinary  black  and  white  effects. 

The  oxidising  agent  used  in  most  cases  is  chlorate  of  soda;  aluminium 
chlorate  may  also  be  used,  but  it  is  not  so  convenient.  As  oxygen  carriers  the 
salts  of  cupper  are  the  best.  Ferrocyanide  of  potassium  throws  the  base  out  of 
solution,  and  vanadium  salts  act  too  rapidly.  Cerium  chloride  is  also  a  good 
oxygen  carrier,  and  is  employed  along  with  sulphide  of  copper.  Other  additions 
ir,    lactic  acid,  aluminium  chloride,  and  the  necessary  thickening  materials. 

After  printing,  the  goods  are  aged  in  the  "steam  ager"  for  1—'!  minutes, 
then  steamed  for  an  hour  or  more,  if  printed  in  Alizarin  or  basic  colours,  and 
finally  washed  and  soaped  in  a  slightly  alkaline  bath.  Chroming  is  to  be 
avoided,  as  it  imparts  an  unpleasing  brown  tone  to  the  black,  which  is,  moreover, 
ungreenahle  without  any  such  extra  oxidation. 

Diphenyl  base  and  oil  are  soluble  in  acetic  acid  or  acetin.  Tic  oil  D.O.  is 
in     reality    a    solution    of    p-amidodiphenylamine     in     aniline:     the     base     is 

p-amidodiphenylamine  alone.     The  solution  of  these   bodies   in    tl tlinary 

acids  is  possible,  but  the  salts  formed  are  too  insoluble  to  be  employed  in 
printing 

A  good  many  recipes  are  available  for  the  production  of  Diphenyl  black,  but 
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the  following,  given  by  the  patentees,  will  serve  us  types  of  those  used  in  the 
majority  of  cases: — 

Diphentl  Black   I. 
/  1100  grms.  starch. 
J  4500      „       water. 
')  1080      „      acetic  acid  9:  Tw. 
(    200      „      olive  oil. 
Boil,  off  steam,  and  add — 
300   grms.   chlorate    of 
soda. 
Cool  and  add  a  solution  of 
350  grms.   Diphenyl 
black  base  I. 


1300 


acid 


450 


Diphenyl  Black. 


acetic 
9°  Tw. 
lactic  acid  50 
per  cent. 
For  use,  further  add — 
(    100  grms.   copper   sul- 
phide 30  per 
I  cent,  paste. 

[    300      „      water. 

180      „      aluminium  chloride  52"  Tw. 
140      „      cerium  chloride  84°  Tw. 

10,000 

This  black  may  be  used  with  Alizarin  and  basic  aniline  colours.  After 
printing  it  is  a  light  grey  and  must  not  be  overdried.  It  is  fully  developed  by 
a  two  or  three  minutes'  passage  through  the  rapid  ager  at  as  high  a 
temperature  as  possible.  Then,  if  the  patterns  contain  "steam  colours,"  the 
goods  are  further  steamed  for  1—1 1  hours,  with  or  without  pressure,  fixed  in 
tartar  emetic  for  the  basic  colours,  and  finally  soaped. 

For  ordinary  work  (single  blacks  and  styles  commonly  associated  with 
Aniline  black)  the  following  recipe  containing  aniline  may  be  recommended. 

Diphenyl  Black  II. 

/  1 100  grms.  starch. 
)  5315      ,,      water. 
']  1125      „      acetic  acid  9°  Tw. 
(    200      „      olive  oil. 
Boil,  cool  a  little,  and  add 

300  grms.  chlorate  of  soda. 
Cool  and  add 

lactic  acid  50  per  cent. 

hydrochloric  acid  28°  Tw. 

water. 

Diphenyl  black  oil  D.O. 


22;i 

123 

67 

500 


For  use  add 

I    200  „  copper  sulphide  30  per  cent. 

|     630  „  water. 

215  ,,  aluminium  chloride  52"  Tw. 

10,000 
Print   on  unoiled   cloth,  dry  gently,  age  2-3  minutes  at  95°  C.,  and  then 
pass  at  once  into  an  alkaline  soap  solution  at  60°-80°  C.  ;  or  if  printed   with 
Iron  buff,  through  a  hot  solution  of  caustic  soda. 
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\s  compared  with  Aniline  blacks,  the  blacks  obtained  from  Diphenyl  Black 
Ban  I.  are  more  expensive,  but,  .it  the  same  time,  they  are  absolutely  "un 
greenable  ';  and  as  they  neither  give  ofl  any  injurious  ; •- l- i <  1  vapours  or  ga  1 
during  " steaming "  nor  require  any  after-treatment  with  bichromate  of  potash 
fur  their  proper  development,  they  do  not  either  tender  tin'  fibre  or  destroy  any 
of  the  colours  with  which  they  may  be  associated. 

( in  the  other  hand,  Dip/n  nyl  Black  oil  />.<>.  can  he  used  in  place  of  aniline  with 
advantage,  for  although  its  initial  cost  is  greater,  a  good  black  can  be  obtained 
with  as  little  as  -1  per  cent,  (mi  tin  weight  of  printing  colour),  whereas  at  least 
8  per  cent,  of  aniline  s:ilt   is  required  t<>  produce  an  equally  full  shade,  and,  as 

a  rule,  nut  loss  than  !•  per  font,  is  used. 

Diphenyl  Black  Oil  D.O.,  containing  as  it  dors  a  certain  amount  of  aniline, 
possesses  properties  intermediate  between  those  of  pure  aniline  and  pure 
Diphenyl  Black  Base  I. :  so  that,  as  regards  resistance  to  "greening"  influences, 
it  is  superior  to  aniline.  Its  effect  on  sensitive  "steam  colours"  is  also  much 
less  pronounced,  since,  in  a  black  prepared  from  Diphenyl  oil  D.O.,  the  content 
of  mineral  acid  is  greatly  reduced,  and  no  metallic  salts,  capable  of  forming  dull 
compounds  witli  the  other  colours,  are  used  in  sufficient  quantity  to  act  in- 
juriously. Aniline  blacks  are  certainly  simpler  in  composition,  and  are  more 
easily  and  rapidly  prepared.     If  anything,  too,  they  are  more  regular  in  action, 

ami  are  always  preferred  for  finely  engraved  patterns,  when  it  is  possible  to 
use  them,  not  only  on  account  of  their  cheapness,  but  because,  hitherto,  they 
appear  to  be  more  reliable  in  action,  and  to  yield  fuller  and  deeper  blacks. 
For  tine  patterns,  the  strength  of  the  Diphenyl  blacks  almost  invariably  requires 
to  be  increased,  and  this  makes  them  more!  expensive  for  many  of  the  cheaper 
"  black  cover  "  styles. 

Taken  altogether,  the  Diphenyl  blacks  are  superior  to  the  Aniline  blacks  for 
general  ''steam  work,"  and  they  certainly  give  the  finest  all-round  fast  black 
oil  cloth  prepared  in  naphtholatc  of  soda  for  the  dyeing  of  the  azo  colours  like 
paranitraniline,  etc.  For  this  purpose  Aniline  black,  pure  and  simple,  is 
useless.  It  is  probable,  therefore,  that  Diphenyl  blacks  will  replace  both 
Logwood  and  aniline  for  most  "steam  styles";  but,  owing  to  the  fact  that 
they  arc  turned  brown  by  bichromate  of  potash,  it  is  not  likely  that  aniline 
will  lose  any  of  its  importance  in  the  production  of  those  styles  which  depend 
upon  "chroming"  for  the  development  of  their  colours  e.g.  Chrome  yellow, 
steam  Prussian  blue,  F.ndler's  manganese  brown,  Catechu,  etc.,  all  of  which  are 
at  present   Used  in  combination   with  Aniline  black. 

A.  G.  Grebn's  Ami. ink  Black.     In  1907  A.  G.  Green  patented  a  process  for 

the  production  of  Aniline  black,  in  which  the  use  of  an  oxidising  agent  in  lie 
black  mixture  is  entirely  dispensed  with.  His  process  is  based  upon  tic  fact, 
first  observed  by  him,  thai  aniline,  in  presence  of  an  oxygen  carrier  and  a 
small  percentage  of  a  para-diamine  or  a  para-amido-phenol,  is  easily  oxidised 
to  Emeraldine  by  mere  exposure  to  air.      Moreover,  by  this  new  process  it 

is    possible   to    effect    the    oxidation    of   aniline    in    the    basic   state;   so    that    the 

chief  cause  of  " tendering " — i.e.  the  action  of  the  mineral  acids  liberated 
during  the  "ageing" — is  entirely  overcome,  with  the  result  that  the  original 
strength  of  the  fabric  remains  unimpaired.  It  is  not  even  necessary  to  use  a 
mineral  acid  at  all,  as  the  formation  of  the  black  is  effected  quite  as  well,  if 
perhaps  a  little  more  slowly,  in  the  presence  of  organic  acids  alone.  Mineral 
acids  are  cheaper,  however;  and  as  it  i-  not  essential  that  they  should  be  present 
in  excess,  as  is  necessary  in  ordinary  Aniline  blacks,  they  can  be  used  with 
advantage,  either  alone  or  in  combination  with  an  organic  acid.  Formic  acid  is 
recommended  by  the  inventor. 

The   most    efficient    Oxygen   carrier   has   been    found    to   be    cuprous    chloride. 

Being  a  lower  oxidised  salt  than  the  cupric  chloride,  it  docs  not  act  u] the 
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aniline  so  readily,  and  consequently  the  decomposition  of  the  black  mixture 
is  retarded  to  Bueh  an  extent  that  it  remains  clear  and  serviceable  for  a  con- 
siderable time.  In  practice,  the  cupric  salt  (CuCl.,)  is  first  added  to  the  mixture, 
and  is  then  reduced  to  cuprous  chloride  (Ou.,Cl„)  by  the  further  addition  of  the 
requisite  quantity  of  sodium  meta  bisulphite,  together  with  an  amount  of 
ammonium  chloride  sufficient  to  keep  the  copper  salt  in  solution. 

The  application  of  A.  ti.  Green's  process  is  identical  with  that  of  the  older 
processes,  and  the  cloth,  after  printing  or  padding,  is  treated  in  the  usual  way. 
The  black  may  be  developed  either  by  hanging  in  a  warm,  moist  atmosphere, 
or  by  a  passage  through  the  "rapid  ager,"  or  by  a  more  prolonged  steaming. 
It  is  then  "chromed''  or  not  as  required,  and  finally  washed  and  soaped 

For  the  dyeing  of  plain  blacks,  the  new  process  is  already  in  use;  but  it 
has  not  yet  found  any  extended  application  in  printing,  though  there  does  not 
appear  to  be  any  reason  for  its  neglect  in  this  direction,  unless  it  be  that  the 
published  proportions  of  ingredients  are  not  suited  to  printing.  Certainly  a 
printing  colour  containing  less  than  2A  per  cent,  of  aniline  is  not  likely  to  yield 
a  black,  but  on  the  small  scale  a  fairly  good  result  was  obtained  with  the 
following  colour : — 

I  700  grms.  thick  starch-tragacanth  paste, 
j  130      ,,      ammonium  chloride. 
Warm  together,  and,  after  cooling  a  little,  add — 

50  grms.  copper  chloride  (CuCl.,.2H.,0). 
,,      meta-bisulphite  of  soda. 

„  aniline  oil. 

,,  paraphenylenediamine. 

,,  hydrochloric  acid  30  per  cent. 

,,  formic  acid  90  per  cent. 

1000 

The  above  was  printed  on  white  cloth,  aged  three  minutes  at  95°  C.  The 
black  was  not  quite  satisfactory  on  emerging  from  the  "ager,"  but  after  an 
exposure  of  twelve  hours  to  a  moist  atmosphere,  followed  by  a  hot  chroming, 
it  improved  considerably,  and  would  doubtless  have  been  better  for  a  more 
prolonged  exposure  to  the  air.  Probably,  too,  a  slightly  larger  quantity  of 
mineral  acid  would  accelerate  the  oxidation  without  attacking  the  fibre.  Work- 
ing on  the  above  lines,  good  results  ought  to  be  possible  of  attainment ;  it  ought 
to  require  a  few  experiments  only  to  arrive  at  the  correct  proportions. 

The  following  advantages  are  claimed  for  the  new  process  of  air  oxidation 
blacks  :^(1)  that  they  are  more  economical  than  the  older  blacks,  owing  to 
a  more  complete  utilisation  of  the  aniline  ;  (2)  that  they  do  not  attack  the 
fibre;  (3)  that  they  are  more  stable  than  any  other  Aniline  black  mixtures, 
owing  to  the  absence  of  energetic  oxidising  agents ;  (4)  that  the  rate  of  pro- 
duction is  increased ;  and  (5)  that  the  absence  of  noxious  vapours  removes  all 
risk  of  injury  to  the  health  of  the  workmen. 

One  very  valuable  property  of  all  Aniline  blacks  is  that  previous  to  oxidation 
they  are  very  susceptible  to  the  action  of  alkalies  and  neutralising  and  reducing 
agents.  The  presence  of  any  one  of  these  three  classes  of  bodies  is  sufficienl  to 
prevent  entirely  the  development  of  the  black;  so  that,  on  washing  the  goods 
after  "ageing,"  the  cloth  remains  perfectly  white  in  those  places  where  such 
reagents  have  been  applied.  The  practical  application  of  this  property  to  the 
production  of  white  and  coloured  designs  on  a  black  ground  constitutes  an 
important  special  style,  which  will  be  dealt  with  under  the  heading  of  "  Resists 
and  Discharges." 
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Indigo  Printing. 

[ndigo  is  a  Datura]  oolouring  matter  obtained  bj  a  special  treatment  of  the 
leaves  of  various  speoieB  of  Indigo/era  which  are  Largely  cultivated  in  India  and 
the  Eas<  Indies  generally.  Like  the  essentia]  oolouring  principle  of  Madder — 
Mi/aim  —Indigo  is  now  manufactured  artificially.     The  Bynthetic  [ndigo  comes 

into  the  market  as  a  100  per  cunt,  powder  or  a  "JO  per  cent,  paste,  and  its  purity, 
regularity  of  composition,  fine  state  of  division,  and  the  ease  with  which  it  can  be 
applied  without  a  prolonged  grinding,  are  such  that  it  is  rapidly  replacing  the 
natural  product  in  calico  printing,  and  to  a  great  extent  also  iii  dyeing.     It 

■  s  exactly  the  same  properties  as  the  natural  dvestutl',  and  is  applied  by 
exactly  the  same  methods.  Its  chief  recommendation  to  the  calico  printer  is 
that  it  is  remarkably  free  from  gritty  and  sandy  substances,  and  that,  in  dyeing, 
ii  oan  l>e  used  at  once  without  any  preliminary  grinding,  and,  in  printing,  it  only 
requires  grinding  for  a  short  time — often  not  at  all — and  can  he  strained  very 
easily,  dn  the  other  hand,  natural  Indigo  always  contains  hard,  sandy  particles, 
which  are  most  difficult  to  remove,  even  by  the  most  careful  straining  through 
tine  cloths ;  and  as  it  comes  into  commerce  in  the  form  of  hard,  dry  cakes,  or 
cuius  of  variable  composition,  it  always  requires  to  be  analysed  before  it  can  be 
used,  and  then  ground  for  a  week  or  so  I. .fore  it  is  fit  to  be  employed  for  printing. 

One  of  the  greatest  difficulties  encountered  in  printing  natural  Indigo  is  due 
to  the  presence  of  gritty  matter,  which  plays  havoc  with  engraved  rollers,  and  it 
is  largely  owing  to  its  absence  in  the  synthetic  product  that  the  latter  has  had 
so  favourable  a  reception. 

Artificial  Indigo,  however,  has  the  defect  of  its  quality.  It  is  not  ijnite  so 
fast  to  washing  as  the  natural  dyestull',  and  this  has  been  put  down  by  some 
chemists  to  its  purity, — that  is,  to  its  being  pure  indigotine,  unmixed  with  im Ii 
rubin,  indigo  brown,  and  other  organic  bodies,  which  are  asserted  to  exercise  a 
beneficial  effect  on  the  fastness  of  natural  [ndigo.  lie  that  as  it  may.  the  differ- 
ence between  the  fastness  of  the  natural  and  artificial  Indigoes  is  too  slight  to  cavil 
about,  and  has  certainly  had  no  effect  in  checking  the  employment  of  the  latter. 

The  methods  of  applying  Indigo  to  the  cotton  fibre,  either  by  dyeing  or  print 
iiiL.',  are  all  based  on  its  property  of  being  converted  by  reducing  agents  into  a 
body  known  as  "  indigo -w  bite  "  which  is  soluble  in  alkalies,  and,  in  that  form, 
capable  of  penetrating  into  the  body  of  the  Fabric  to  which  it  has  been  applii  d, 
and  of  being  re-oxidised  therein  to  a  permanent  blue  dye.  The  metle 
dyeing  and  printing  vary  in  detail  rather  than  principle.  In  the  formei 
the  cloth  is  merely  steeped  in  an  alkaline  solution  of  indigo-white  and  then 
exposed  to  the  air  in  the  wet  state.  The  yellow-coli  aired  BOlution  absorbed 
from  the  dye  vat  becomes  first  green  and  then  gradually  bluer  and  bluer,  until 
finally    the   whole   of   the   indigo  white    is    re  oxidised    to    insoluble    blue    [ndigO, 

and  the  cloth  is  found  on  washing  t"  be  permanently  dyed.  In  printing,  the 
reduction  of  the  [ndigO,  its  solution  in  alkali,  and  its  subsequent  re-oxidation  all 
take  place  on  the  cloth  itself.  There  are  some  processes  of  printing  reduced 
indigo  white  as  such,  but  they  are  now  out  of  date,  and  never  were  very  success 
fill  in  the  modern  sense  of  the  word. 

Practically  speaking  there  are  only  two  methods  of  printing  [ndigo  with  any 

decree  of  success  ;  (1)  the  Glucose  Or  S-hlieper  &  r.aiim  process;  (2)  the  hydro- 
sulphite  process.     They  are  both  in  com n  use,  and  there  is  nothing  to  choose 

between  the  results  obtained:   they  are  equally   good.     The   glucose   pro© 

the  ohlcr  and  cheaper  of  the  two,  and  will  be  taken  first. 

Th*  Glucose  Process.     This  elegant  process  was  perfected  at  the  works  ■  if 

Messrs  Schlieper,  Baura  .v  Co.,  ami  was  for  a  long  time  tl nly  method  of 

completely   utilising  the    [ndigo  employed.       It    depends  upon   the   powerful 

reducing    action    of    grape    BUgar    in    alkaline    solutions;     and    as    tic    reaction 
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takes  place  either  in  the  cold  or  at  a  slightly  elevated  temperature,  it  is  essential 
that  the  grape  sugar  or  "glucose"  and  the  alkali  should  not  be  mixed  together 
before  the  Indigo  is  printed,  as  otherwise  reduction  and  partial  re-oxidation  of 
tin'  latter  would  occur  in  the  colour  tub  instead  of  on  the  cloth.  To  avoid  tliis, 
which  would  result  in  unevenuess,  the  cloth  is  first  prepared  in  a  20— 30  per  cent. 
solution  of  glucose;  it  is  then  dried  and  printed  with  a  mixture  of  Indigo  ami 
caustic  soda. 

The  preparation  of  the  white  cloth  is  effected  in  a  padding  mangle  through 
the  following  solution  : — 

<  Glucose  Prepare  30  per  cent. 
300  grms.  grape  sugar. 
700      „      water. 

1000 
Dry  the  goods  thoroughly  (but  not  too  hard),  and  then  print  them  in  the 
colour  below. 

Dark  Indigo  Blue  3  per  cent. 

150  grms.  Indigo  L.  20  per  cent,  paste  (B.A.S.F.). 
850      „      alkaline  thickening. 

1000 
Alkaline  thickening  : — 

30  grms.  maize  starch. 
100      ,,      dark  British  gum. 
870      ,,      caustic  soda  77°  Tw, 

1000 
Mix  carefully;  heat  to  140°  F.,  and  then  cool  before  use. 

The  20  per  cent.  Indigo  paste  above  is  made  by  grinding  together  200 
grms.  of  Indigo  L.  in  powder  (B.A.S.F.)  and  S00  grms.  of  4  per  cut.  gum 
Senegal  solution.     If  the  colour  is  too  thick,  it  may  be  thinned  by  replacing  part 

of  the  thickening  by  caustic 
soda  77°  Tw.  thus  : — 
Indigo  Blue  (thin). 
150    grms.    20    per    cent. 
Indigo    L. 
paste. 
700     „     alkaline  thicken- 
ing. 
150     ,,     caustic  soda  77" 

Tw. 

1000 

For  lighter  shades  of 
Indigo  it  is  only  necessary 
to  reduce  the  quantity  of 
Indigo  paste,  making  up 
tho  kilogramme  with  caustic  soda  at  30°  Tw.  ;  or  the  following  reducing  "paste 
may  be  used  : — 

Reducing  Paste. 

600  grms.  alkaline  thickening. 

385      „      40  per  cent,  gum  Senegal  solution. 
15      ,,      glycerin. 

10(1(1 


Indigo  (Glucose  Process). 
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Medium,       Light.  Pale. 

Dark  Indigo  blue  3  per  cent.  1  part.       1  part.         1  part. 

Kedncing  paste      .         .         .         3     „  5     „  10     „    or  more. 

If  these  reduotiona  of  the  strong  blue  printing  colour  are  used  alone  the 
strength  of  the  glucose  preparation  may  be  also  reduced  to  as  low  as 
1">  per  cent,  but  it  is  not  advisable  to  go  beyond  this  point  lest  the  colour 
should  suffer. 

After  printing,  the  goods  ought  to  be  steamed  as  soon  as  possible;  if  they 
are  allowed  to  lie,  the  caustic  Boda  absorbs  carbonic  acid  from  the  air,  and  its 
power  of  reacting  with  the  glucose  to  reduce  the  Indigo  diminishes  in  proportion 

aa  it  1 omes  carbonated.     The  reduction  may  be  effected  by  running  the  goods 

through  the  rapid  ager  at  a  temperature  as  near  100°  C.  as  possible,  taking 
Oare  at  the  same  time  to  see  that  the  steam  is  moist  and  that  no  air  enters  the 
apparatus.  A  run  of  A  minute  is,  as  a  rule,  quite  sufficient  completely  to 
reduce  the  Indigo  to  indigo  white.  The  best  results  are,  however,  obtained  by 
steaming  t ho  goods  for  \  minute  in  the  special  "  Indigo  ager"  already  described 
(see  tig.  56),  in  which  the  steam  enters  the  chamber  through  boiling  water, 
and  thus  becomes  thoroughly  saturated  with  moisture,  with  the  result  that  all 
the  conditions  essential  to  the  perfect  reduction  of  the  Indigo,  and  to  the  solu- 
tion in  the  caustic  soda  of  the  thickening,  are  obtained,  namely,  humidity,  a 
high  temperature,  and  the  absence  of  air.  In  the  ordinary  rapid  ager  these 
conditions  are  not  easy  to  maintain  ;  and  although,  with  care  and  constant 
attention,  it  is  possible  to  obtain  satisfactory  results  in  this  type  of  ager,  the 
colour  is  more  often  than  not  reduced  irregularly,  and,  on  re-oxidising,  is  found 
to  be  uneven.  The  presence  of  air  prevents  the  complete  conversion  of  the 
Indigo  into  indigo  white  and,  if  the  steam  is  at  all  deficient  in  moisture,  the 
solution  of  the  indigo  white  is  partial  only,  and  its  penetration  into  the  fibres 
of  the  cloth  more  or  less  irregular.  A  good  deal  of  colour  remains  on  the 
surface,  and  is  washed  off  in  the  subsequent  processes  ;  so  that  not  only  is  the 
work  spoilt,  but  a  considerable  amount  of  a  valuable  colouring  matter  is  lost, 
not  to  speak  of  the  labour  and  delay  that  may  be  involved  in  the  production  of 
spoilt  work. 

The  colour  of  the  Indigo,  as  the  goods  emerge  from  the  ager,  ought  to  be 
a  brownish  olive  ;  if  it  is  yellow,  the  reduction  has  been  pushed  too  far,  and  the 
colour  will  never  re-oxidise  fully  :  if  it  is  green,  the  reduction  is  incomplete,  and 
only  a  portion  of  the  Indigo  will  be  fixed,  the  rest  washing  off  in  the  subsequent 

operations  of  BOUring,  washing,  and  soaping. 

After  ageing,  the  printed  pieces  are  suspended  on  rails  in  a  cool  hanging 
room,  through  which  fresh  air  is  allowed  to  circulate  freely  between  each  fold 
of  the  hanging  cloth,  and  the  floor  of  which  is  covered  with  damp  sawdust  In 
this  chamber  the  pieces  remain  until  the  indigo  white  is  re-oxidised  to  I 
which  is  insoluble  and  becomes  permanently  fixed  on  the  fibre.  The  last  traces 
of  indigo  white  are  converted  bark  into  Indigo  by  washing  the  g Is  in  a  copious 

supply  of  fresh  running  water,  and  this  is  followed  by  a  treatment  in  dilute  sul- 
phuric acid  (l°-2°  Tw. ),  and  a  second  thorough  wash  in  water.  These  operations 
are  conducted  in  the  open  width  in  older  to  prevent  the  Indigo  from  marking  off 
before  it  is  properly  fixed.     Finally,  the  goods  are  washed  and  soaped  and  washed 

again  in  the  ordinary  spiral  01  continuous  rope  machines,  after  which  they  are 
hydro-extracted  to  remove  the  excess  of  water,  and  then  dried  upon  cylinder 
drying  machines. 

Light  shades  of  Indigo  can  be  re-oxidised  completely  by  washing  in  miming 
water  immediately  alter  ageing,  and    without    the   necessity   of   the   intermediate 

hanging.     Theg Is  should  be  cooled  tir<t  and  the  wash  waters  should  l>e  as  cold 

as  possible,  otherw  ise  the  large  quantity  of  alkali  present  is  liable  to  be  dissolved 
out  of  the  cloth  too  rapidly,  and  thus  cause  the  indigo  white  in  solution  to  "  run" 

19 
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before  it  is  oxidised.  The  above  operations  of  soaping,  etc.,  can  then  be  proceeded 
with  as  soon  as  the  colour  is  fully  developed. 

The  well-known  "  red  and  blue  style "  can  be  produced  perfectly  by  the 
glucose  process  of  Indigo  printing.  Turkey-red  dyed  cloth  is  prepared  in  a 
solution  of  glucose,  printed  with  Indigo  blue  3  per  cent.,  then  aged,  hung, 
washed,  and  soaped  as  above.  The  Alizarin  alumina  lake  of  the  Turkey-red  is 
dissolved  out  (or  "discharged")  by  the  caustic  soda  of  the  Indigo  printing 
colour,  and  thus  leaves  a  comparatively  white  foundation  under  the  blue.  The 
imprinted  parts  of  the  cloth  remain  unaffected  by  the  alkali ;  so  that,  according 
as  a  "  blotch  "  or  an  object  is  printed,  a  red  design  on  a  blue  ground  or  a  blue 
design  on  a  red  ground  is  obtained. 

By  printing  other  strongly  alkaline  colours— e.g.  plumbite  of  soda — along 
with  the  Indigo  or  mixed  with  it,  it  is  possible  to  produce  coloured  patterns  in 
white,  blue,  green,  or  yellow  on  a  red  ground.  After  ageing,  such  goods  are 
passed  through  a  bath  of  silicate  of  soda,  then  well  washed  and  treated  in  an  acid 
solution  of  bichromate  of  potash  which  precipitates  the  lead  as  Chrome  yellow. 
Green  is  obtained  from  the  mixture  of  Indigo  and  plumbite  of  soda,  and  white 
from  a  thickened  solution  of  caustic  soda  containing  tin  and  zinc,  etc.  This 
style  of  work  will  be  described  in  detail  in  its  proper  place  under  "  The  Discharge 
Style." 

By  combining  the  glucose  preparation  with  the  naphthol  prepares  used  for 
the  development,  on  the  fibre,  of  the  insoluble  azo  colours,  it  is  possible  to  print 
Indigo,  by  the  glucose  process,  in  conjunction  with  Paranitraniline  red  and 
similar  colours.  The  naphthol  part  of  the  prepare  must  not  contain  any  more 
soda  than  is  required  for  keeping  the  /3  naphthol  in  solution,  otherwise  the 
glucose  will  be  decomposed  to  an  extent  which  will  render  the  proper  reduction 
of  the  Indigo  impossible.  The  following  is  an  example  of  a  "  prepare  "  formerly 
used  in  practice. 

Gi.ucose-Naphthol  Prepare. 
j    30  grms.  /3  naphthol. 
a  ■'    75      „      caustic  soda  52i°  Tw. 

(  200      „      water. 
,  (  300      „      glucose  (chips). 
I  395      ,,      water. 

Dissolve  a  and  b  separately,  and  when  they  are  quite  cold  mix  them  together 
and  make  the  whole  up  to  one  litre  with  cold  water.  Pad  the  cloth  in  this 
solution,  and  dry  in  warm  air  at  as  low  a  temperature  as  is  convenient.  Then 
print  on  Indigo  blue  3  per  cent,  and  any  suitable  diazo-compound,  such  as  that 
of  Paranitraniline  or  a  Naphthylamine ;  age  as  usual  to  reduce  the  Indigo, 
and  then,  after  allowing  the  goods  to  remain  exposed  to  the  air  for  a  few  hours, 
wash  them  in  a  plentiful  supply  of  fresh  running  "water.  Finally,  soap  them  in 
the  rope  form  and  dry. 

This  process  was  formerly  used  for  the  printing  of  two-  and  three-colour 
patterns,  e.g.  Indigo  blue,  "Para"  red,  and  a  Naphthylamine  claret,  but  since 
the  introduction  of  the  hydrosulphite  process  of  Indigo  printing,  which  dispenses 
with  the  glucose  preparation,  it  has  fallen  into  disuse.  A  certain  amount  of 
the  glucose  was  always  wasted,  and  the  prepared  cloth,  in  any  case,  had  to  be 
dried  and  treated  with  extra  care  before  printing. 

The  glucose  process  is  still  in  use  for  the  printing  of  single  colour  patterns 
in  Indigo  and  also  for  "resist"  styles,  but  it  has  been  replaced,  in  a  great 
measure,  by  the  more  convenient  and  rapid  hydrosulphite  process,  which  is 
adaptable  to  all  styles  of  Indigo  work. 

The  Hydrosulphite-Indigo  Process. — The  distinguishing  feature  of  the 
"  hydrosulphite "  process  of  Indigo  printing  is  the  simultaneous  application  of 
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the  colouring  matter,  its  reducing  agent,  and  its  alkaline  solvent.  The  printing 
colours  are  very  stable,  as  the  reducing  agenl  (hydrosulphite  Formaldehyde) 
baa  do  aotion  on  [ndigo  in  the  cold.     The  hydrosulphite  process  is  nut  cheaper 

than  the  "glucose  process,"      in  fact   the  print  in;/  colour  itself   is  dearer, — hut   it 

has  the  advantage  that  no  preparation  of  the  oloth  is  required  before  printing, 
and  therefore  the  rate  of  production  is  increased,  anil  some  economy  effected  in 
labour,  time,  ami  steam,  by  dispensing  with  the  use  of  the  "  padding  "  ami  drying 
machines.  Moreover,  as  all  the  essential  elements  of  the  colour  are  mixed 
together  in  a  stahle  paste,  which  only  decomposes  when  subjected  to  a  high 
temperature,  the  goods  can  he  printed  at  any  time  without  the  necessity  for 
making  special  arrangements.     Neither  is  the  hydrosulphite  process  so  dependent 

I'm'  SUCCesa  upon  certain  conditions  Of  moisture  and  duration  of  steaming  as  is 
tic  glucose  process.  In  fact,  so  Ion/  as  the  temperature  of  the  steam  is 
sufficiently  high  to  bring  about  the  decomposition  of  the  hydrosulphite,  the 
amount  of  moisture  it  contains  and  the  length  of  time  it  is  allowed  to  act  may 
vary  within  comparatively  wide  limits  without  detrimentally  affecting  the  filial 
result,  The  steaming  is  carried  out  in  specially  constructed  "hydrosulphite 
agi  rs,"  which  allow  of  a  temperature  of  102*-104°  C.  being  obtained.  For  light 
patterns  the  ordinary  steam  at  102°  C,  and  free  from  air,  answers  perfectly  well  ; 
but  heavy  patterns  require  more  moisture,  and  to  supply  this  the  apparatus  is 
provided  with  a  water  trough  inside,  at  the  bottom.  From  the  surface  of  I  he 
water  aqueous  vapour  rises  and  renders  the  steam  Sufficiently  humid.  A 
printing  colour  made  up  with  hydrosulphite  and  the  alkaline  paste  used  for  the 
glucose  process  is  given  below.     It  has  been  used  in  practice  for  several  years 

with  excellent  results. 

Dark   [ndigo  Blub  3  per  cent. 

1     80  grms.  hydrosulphite  cone.  N.I''.  (M.,  L.  &  I'..) 
I    120       ,,      alkaline  thickening.      (See  page  288.) 
Dissolve  by  heat,  cool,  and  add 

150  grms.  20  per  cent,  [ndigo  L.  (B.A.S.F.). 

350       ,,       alkaline  thickening. 


1000 

After  printing,  steam  two  to  three  minutes  at  102°  C.  in  air-free  and 
moist  steam.  Then  allow  to  cool  and  pass  directly,  in  the  full  open  width, 
into  a  continuous  washing 
machine  supplied  with 
plenty  of  fresh,  cold  run 
Ding  water.  Wash  until 
all  the  alkali  is  eliminated, 
then  sour,  wash  again,  and 
finally  Soap,  wash,  and  dry. 
The   printed    goods   may  1»' 

allowed  to  re  oxidise  in  the 

air,  but  this  is  not  neces- 
sary except  for  some  heavy 
patterns  printed  in  very 
■  hep  colours. 

The  above  colour  gives 

a      full     navy     blue     when 
printed     on     white     unpre- 
pared  ch.th.     Lighter  shades  may  be  obtained    by  reducing  it    with   various 
proportions  of  a  reducing  paste  containing  a  little  glycerin  and  .- < * >  > ' i t   j  per 

cent,  of  hydrosulphite  (concentrated)  (  \I  .  1..  A    B.). 


idigo  (Hydrosulphil 
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Reducing  Paste  (for  light  shades). 

GOO  grins.  British  gum  alkaline  thickening. 
300      „      40  per  cent,  gum  Senegal  sol. 
20      „      glycerin. 

5      „      hydrosulphite  cone.  N.F. 
75      ,,      water. 

1000 
Both  Turkey-red  and  Paranitraniline  red  are  easily  discharged  by  the 
alkaline  hydrosulphite  colour.  For  Paranitraniline  red  discharges,  the  quantity 
of  hydrosulphite  must  be  increased  from  12-20  per  cent,  according  to  the  depth 
of  the  engraving  and  the  intensity  of  the  red  ground.  For  ordinary  engraving 
and  an  average  red  (corresponding  to  a  "  prepare "  containing  25  grms.  ft 
naphthol  per  litre)  the  following  Indigo  printing  paste  gives  satisfactory  results. 

Indigo  Blue  3  per  cent,  (for  Para  red). 

120  grms.  hydrosulphite  cone,  (or  Hyraldite  cone.  Cassella). 

100      ,,      water. 

280      „      alkaline  thickening. 

150      „      20  per  cent.  Indigo  L.  (B.A.S.F). 

350      „      alkaline  thickening. 

1000 
Print  on  Para  red  dyed  cloth,  and,  after  ageing,  wash  and  soap  as  usual. 

Turkey-red  is  discharged  by  the  alkali  of  the  printing  colour  and  therefore 
does  not  require  any  extra  addition  of  hydrosulphite.  Better  results  in  every 
way  are  obtained  when  the  cloth  to  be  discharged  is  well  soaped  in  an  alkaline 
soap  bath  before  printing;  or  a  solution  of  10-15  grms.  of  silicate  of  soda 
(without  any  soap)  will  answer  equally  well.  The  only  object  is  to  remove 
surface  colour  and  fatty  matters,  both  of  which  interfere  with  the  proper 
action  of  the  discharging  agent  on  the  actual  ground  colour  of  the  dyed  fabric. 

On  naphthol-prepared  cloth  the  brilliant  Insoluble  azo  colours  can  be 
printed  along  with  Indigo  and  any  other  colours  fixed  in  the  same  way,  such  as 
Sulphide  colours  and  the  large  class  of  colouring  matters  known  as  the  "  vat 
dyes  "  :  Indanthrene,  Flavanthrene,  Ciba  colours,  Thio-indigo,  Brom-indigo,  etc. 

Another  artificial  preparation  of  Indigo,  not  much  used  at  the  present  time, 
is  Kalle's  "  Indigo  salt  "  (a  bisulphite  compound  of  ortho-nitrophenjd-lacto-keton). 
It  is  simply  thickened  and  printed  on  white  cloth.  The  cloth  is  well  dried  and 
padded,  either  through  a  mangle  or  on  the  printing  machine,  with  caustic  soda, 
which  immediately  reacts  with  the  pale  yellow  salt  to  form  a  true  Indigo  blue. 

Application  of  Vat  Dyestuffs  other  than  Indigo. 

Brom-indigo  (Bayer),  a  bromine  substitution  product,  yields  much  redder 
shades  than  any  of  the  ordinary  artificial  Indigoes  (Indigo  pure,  Indigo  L.,  or 
Indigo  M.L.B.),  and  may  be  mixed  with  them  in  any  proportion  to  modify 
the  shade.  When  used  alone  the  Halogen-indigocs  —  Indigo  M.L.B./R.  and 
M.L.B./R.R. — can  be  effectually  reduced  with  much  less  hydrosulphite  than 
Indigo  itself;  50  grms.  of  hydrosulphite  (cone.)  being  sufficient  to  reduce  fully 
200  grms.  of  a  Brom-indigo  20  per  cent,  paste  (or  40  grms.  of  the  dry  powder). 

Amongst  the  most  important  derivatives  of  Indigo  is  the  Thio-indigo  red  of 
Kalle  it  Co.  It  comes  into  the  market  as  "Thio-indigo  red  paste  B.,"  and 
3*ields  shades  ranging  from  a  deep  bluish  crimson  to  the  palest  of  rose  pinks. 
As  its  name  implies,  it  is  a  sulphur  compound,  and  it  can  be  used  as  a  direct 
Sulphide  dyestuff  for  light  colours,  and  as  a  "  vat  dyestuff,"  like  Indigo,  with 


STYLES    OF    I'KINTING. 


293 


hydrosulphite  and  cauBtio  soda,  for  dark  colours.     Mixed  with  [ndigo  it  allows 

of  exceedingly  fast  violet 
shades     being     produced, 

which   .'ire    especially    vain 

able  iii  tlic  printing  of 
shirtings  ami  similar  goods. 
For  a  pale  pink  it  is 
only  necessary  to  use  an 
alkaline  thickening  and  the 
colouring  matter,  For  red, 
or  rather  dark  crimson,  the 
addition  of  a  small  quantity 
of  hydroBulphite  is  essenl  ial 
to  the  production  of  a  full 
and  fast  shade.  Hydro 
sulphite  may  also  be  added 
to  the  weaker  colours,  but 
it  is  not  at  all  necessary. 
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Brom-Indigo  (Bayer). 


Thio-Indigo  Pink. 

I     15  grms.  Thio-indigo  red  paste  II.  (Kalle). 
"\     51)'     „       water. 
,  I  100     „      British  gum. 


1  i  835 


caustic  soda  60    Tw. 


Tut. 


1000 
-Indigo  Red. 
I  150  grms.  Thio-indigo  red  past.   B. 

I   100       „       water. 

{20     ,,     hydrosulphite  cone.  (Hochst). 
730      „      alkaline  thickening  (for  Indigo). 

1000 
Violbi  (Indigo  and  Thio-indigo)     a  reddish  shade. 
80  grms.  Thio-indigo  red  paste  B.  (EaUe). 
20     ..      20  per  cent,  paste  indigo  L.  1  B.  LS.F.) 
100      .,      water. 
25       ,,       hydrosulphite  N.I'',  cone.  (Hochst), 
775      „      alkaline  thickening. 


1000 
I'rint  on  unprepared  cloth  ;  age  and  wash,  etc.,  as  for  Indigoes. 

Thio-indigO  scarlet  is  a  similar  product  to  Thio-indigo   red,  and   is  applied  in 

practically  the  same  way.      Since  the  introducti i  the  latter,  Kalle  &  Co.  have 

extended  their  series  by  the  addition  of  Brom-indigoea  and  Thio-indigo  orange, 
yellow  and  brown. 

In  combination  with  other  dyestufis,  Indigo  is  capable  of  yielding  a  good 
many  different  colours  aud  effects.  With  Flavanthrene  (B.A.S.F.),  a  yellow  vat 
dyestufF,  it  forms  an  olive  green,  very  fast  to  light  and  soap.  Flavanthrene  is 
not  destroyed  by  oxidising  agents,  so  that  if  the  mixed  green  is  over-printed, 
with  another  pattern,  in  bichromate  of  potash,  and  then  passed  through  a 
" cutting  bath "  of  sulphuric  and  oxalic  acids,  the  l.lue  part  i>  destroyed  where 
the  bichromate  is  printed,  leaving  a  bright  yellow,  and  thus  producing  a  green 
and  yellow  "conversion '' effect.  [f  the  green  18  printed  on  cloth  dyed  a  light 
Indigo  shade,  and  then  treated  as  above,  the  result  is  a  four-colour  effect    from 
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two  rollers  and  two  colours,  viz.  green,  yellow,  light  blue  (the  ground),  and 
white  (the  ground  colour  discharged).  This  style  of  Indigo  work  and  other 
analogous  styles  have  been  rendered  possible  by  the  discovery  of  the  stable 
hydrosulphite-fornialdehyde  compounds,  which  have  completely  revolutionised 
certain  branches  of  the  industry,  and  introduced  new  ones. 

Of  late  years  a  considerable  number  of  colouring  matters  which  form  leuco- 
compounds  similar  to  indigo  white,  or  which  are  ajaplied  in  a  similar  way  to 
Indigo,  by  means  of  reducing  agents  and  caustic  soda,  have  been  placed  upon 
the  market  by  various  firms.  Amongst  the  best  known  of  this  class  of  dye- 
stuffs  are  the  Ciba  colours  (Soc.  Chem.  Ind.  Basle),  the  Indanthrene  series 
(B.A.S.F.),  the  Sulphide  colours,  the  Helindone  colours  (M.,  L.  &  B.),  the 
Algol  colours  (Bayer),  and  others  by  other  makers,  whose  products  possess 
equally  good  qualities  in  many  respects.  Most  of  the  vat  dyes  and  Sulphide 
colours  by  makers  other  than  those  mentioned  are  applied  in  the  same  way, 
and  satisfactory  results  will  be  obtained  from  them  by  following  the  methods 
given  for  those  of  the  above  colours  to  which  they  approximate  most  nearly 
in  their  general  pi-operties. 

Ciba  Colours. — These  colours,  which  are  mostly  Indigo  derivatives,  constitute 
a  class  of  vat  dyestuffs,  which  is  characterised  by  a  fastness  to  light,  acids,  alkalies, 
and  chlorine  equal  to  or  exceeding  that  of  such  admittedly  fast  colours  as  Indigo, 
and  the  dyed  Alizarin  purples,  reds,  and  blues,  and  by  a  brightness  of  shade 
approaching  those  given  by  the  basic  aniline  dyes.  They  may  be  either  dyed 
like  Indigo  or  printed ;  they  are  adaptable  to  several  styles  of  resist  and  dis- 
charge work ;  and  they  can  be  fixed  by  either  short  steaming  alone,  or  by  the 
usual  prolonged  steaming  necessary  for  the  ordinary  steam  colours. 

The  application  of  the  Ciba  colours,  whether  by  printing  or  dyeing,  depends 
upon  the  reduction  of  the  colouring  matters,  by  hydrosulphite,  tin,  or  other  suit- 
able reducing  agents,  to  their  leuco-compounds,  which  are  soluble  in  alkalies. 
The  alkalinity  of  the  printing  pastes  is  much  less  than  that  of  Indigo  colours, 
and  consequently  the  Ciba  colours  are  more  or  less  free  from  the  disadvantages 
that  attend  the  use  of  Indigo,  which,  when  used  alone,  requires  to  be  apj^lied  in 
the  form  of  a  strongly  alkaliue  mixture.  It  is  a  remarkable  fact,  however,  that 
Ciba  blue  promotes  the  reduction  of  Indigo  to  such  an  extent  that  when  the 
two  are  used  in  combination  for  the  production  of  a  certain  intermediate  shade, 
the  Indigo  is  completely  reduced  in  the  presence  of  potassium  carbonate  on///, 
whereas,  under  ordinary  circumstances,  a  large  amount  of  caustic  soda  is 
absolutely  essential  to  properly  reduce  it  and  fix  it  upon  the  fibre ;  in  fact  its 
fixation  is  prevented  in  proportion  as  the  caustic  soda  becomes  converted  into 
carbonate  by  absorption  of  carbonic  acid  from  the  air.  The  percentage  of 
Indigo  (20  per  cent,  paste)  on  the  weight  of  Ciba  blue  paste  ought  not  to 
exceed  30  per  cent.,  otherwise  a  portion  of  it  remains  unreduced,  and  will  bo 
washed  out  in  subsequent  processes. 

Mixtures  of  Ciba  blue  and  Indigo — and  indeed  all  Ciba  colours — can  be 
effectually  fixed  in  any  rapid  ager  capable  of  being  worked  at  a  temperature 
of  102°  C.  No  particular  precautions  are  necessary  for  excluding  air,  or  for 
maintaining  a  regular  degree  of  moisture,  though,  of  course,  the  regularity  of 
the  conditions  under  which  the  steaming  is  performed  is  conducive  to  regularity 
of  results. 

Another  great  advantage  of  Ciba  colours  is  that  they  may  be  printed  along 
with  colours  so  diverse  in  properties  as  Aniline  black,  the  Insoluble  azo  colours, 
and  almost  any  of  the  ordinary  "steam  colours"  like  Alizarin  red,  basic  dye- 
stuffs,  and  the  vegetable  colours.  They  withstand  the  various  operations  to 
which  these  styles  are  subjected,  and  it  has  been  proved  by  experience  that 
they  are  practically  unaffected  by  either  bichromate  of  potash,  mineral  acid 
baths,  tartar  emetic,  or  prolonged  steaming. 
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After  steam  ing,  t  ii<-  printed  goods  arc  allowed  to  hang  for  a  short  time  to 
re-oxidise.  They  are  then  washed  in  cold  water  and  finally  soaped  at  the  boil. 
This  last  process  is  very  important :  it  increases  the  purity  and  brightness  of 

the  shades,  and  at  the  sane'  time  increases  the  tartness  of  the  colours  to  light 
and  chlorine.  A  run  through  a  solution  of  bichromate  may  l>e  substituted 
for  the  hanging  of  the  goods  before  washing  and  soaping,  but  the  resulting 
colours  are  somewhat  duller  in  appearance. 

The  printing  pastes  are  exceedingly  stable  for  vat  dyestutl's  and  work  well 
in  the  machine,  as  they  neither  act  on  the  engraved  rollers  or  "take"  the 
doctor  edge. 

Taken  altogether,  the  Ciba  colours  as  a  class  are  widely  applicable  in  calico 
printing.  They  may  be  dyed,  printed,  resisted,  discharged ;  they  are  well 
adapted  to  act  as  discharge  colours  on  Para  red,  Para  brown,  Naphthylamine 
claret,  and  as  resist  colours  under  Aniline  black;  they  may  be  printed  in 
conjunction  with  either  oxidation,  reduction,  or  ordinary  steam  colours;  and 
they  may  be  mixed  together  in  any  proportion,  or  with  Indigo  and  Sulphur 
colours.  In  short,  for  all  styles  in  which  fastness  is  of  the  first  importance — 
e.g.  shirtings,  dress  goods  generally,  and  especially  delicately  coloured  muslin 
curtains— the  Ciba  colours  are  well  adapted  ;  and  if  their  range  of  shades  were 
extended  to  include  a  Btrong  yellow,  they  might  displace  many  of  the  fastest 
and  most  valuable  rdant  dyestutl's  at  present  in  use 

The  application  of  the  Ciba  colours  to  resist  and  discharge  styles  will  be 
touched  upon  later.  The  following  are  a  few  of  the  colour  pastes  used  in  direct 
printing. 

Ciba  Blub. 

250  grms.  Ciba  blue  2  B.D.  paste  are  gradually  added  to — 
60      „      30  per  cent,  gum  Senegal  solution  whilst  stirring  with  a 
small  brush.     When  mixed,  add — 
190      ,,     50  per  cent,  dextrin  solution. 
Brush  through  a  fine  hair  sieve  and  add — 
140  grms.  soda  ash. 
30      ,,      glycerin. 
130      „      30  per  cent,  gum  Senegal. 
140      ,,      50  per  cent,  dextrin  paste. 
Dissolve  at  120    V.  and  then  add — 

60  grms.  hydrosulphite  N.F.  cone.  (Hochst). 

1000 

Reducing  Paste  (for  lighter  shades). 

400  grms.  30  per  cent,  gum  Senegal  solution. 
590      „      30  per  cent,  dextrin  paste. 
10      ,,      hydrosulphite  X.F.  cone. 
Print  on  unprepared  cloth;  steam  2-3  minutes  at   102°  C.     Then   hang  01 
allow  to  lie  an  hour  or  so,  and  then,  after  washing  in  cold   water,  soap  at  the 
boil  in 

2-4  kilos.  Marseilles  or  other  suitable  soap. 
1-2     „      soda  ash. 
1000      „       water. 
The  Btrength  of  the  soap  is  reduced  in  accordance  with  the  intensity  of  the 

Shade  printed,  lighter  colours  requiring  weaker  snap. 

A  run  through  a  hot  ]  per  cent,  solution  of  bichromate  of  potash  may  be 

substituted  for  soaping  if  desired,  but  the  colour  becomes  greener  in  tone  and 
loses  some  of  its  brightness. 
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Although  1  x >  special  precautions  need  be  taken  to  avoid  the  presence  of  air 
in  the  steaming  apparatus,  it  must  be  understood   that  the  less  air  present  the 

more  perfect  the  result  ; 
consequently  the  regular 
"  hydrosulphite "  agers  arc 
the  most  efficient  so  long 
as  tlie  temperature  is  not 
allowed  to  exceed  102°  C. 
(217°  F.).  At  a  higher 
temperature  the  colours  are 
apt  to  be  over-reduced,  with 
a  corresponding  loss  in 
brilliancy. 

Ciba  blue  may  be  com- 
bined with  sulphur  dye- 
stuffs  to  yield  all  sorts  of 
compound  shades.  When 
mixed  with  a  small  quantity 
of  Pyrogenc  deep  black  D.,  for  instance,  it  gives  a  fine  imitation  Indigo  shade. 

Ciba  Blue  and  Pyrogene  Black. 

70  grms.  standard  blue  A.  50  per  cent.-! 
448      „      gum  Senegal  30  per  cent.  Heat    to    120°    F.    (50°    C), 

320      „      dextrin  paste  50  per  cent.         ■         and   then  add  and  dissolve 
100      ,,      potash  or  soda  ash.  whilst  stirring — 

30      ,,      glycerin.  J 

20      „      hydrosulphite  N.F.  cone,  and  then — 
I     2-5  ,,       Pyrogene  deep  black  1).  \ 

.     6      ,,      caustic  soda  66°  Tw.  Dissolve  separately. 

(     35  „      sodium  hydrosulphite  powder.  ) 

1000 


Ciba  Blue  2  li.D.  (S.C.I.  15.). 


The  solution  of  part  B  would  probably  be  effected  more  easily  by  the  addition 
of  100  grms.  of  water,  which  could  be  allowed  fur  by  using  348  grms.  of  a  10 
per  cent,  gum  Senegal  in  place  of  the  quantity  of  30  per  cent,  gum  solution 
given  in  part  A.     The  standard  blue  is  made  as  under. 

Standard  Blue  A  50  per  cent. 

500  grms.  Ciba  blue  2  B.D.  paste. 
Add  gradually  to 

120      „      30  per  cent,  gum  Senegal. 
380      „      50  per  cent,  dextrin  paste. 

1000 
Strain  through  a  hair  sieve  before  use.     After  printing,  proceed  exactly  as  for 
the  previous  blue. 

By  mixing  Indigo  and  Ciba  blue  in  various  proportions,  intermediate  shades 
are  obtained  which  are  characterised  by  their  excellent  fastness  to  light,  acids, 
alkalies,  soap,  and  chlorine.  Considering  their  comparatively  small  Indigo 
content,  the  fastness  to  chlorine  is  remarkable,  and  seems  to  point  to  the 
conclusion  that  the  Ciba  blue  not  only  facilitates  the  reduction  of  the  Indigo  in 
solutions  of  alkaline  carbonates,  but  also  has  some  further  action  upon  it  in  the 
direction  of  fixing  it  more  permanently  upon  the  fibre;  in  fact  it  seems  to 
play  the  part  of  a  mordant.  Be  that  as  it  may,  it  is  indisputable  that  the 
Indigo  is  considerably  faster  in  combination  with  Ciba  blue  than  when  printed 
by  itself.  The  Alizarins  and  the  direct  dyeing  colours  are  well  known  to 
combine    with  the  basic  aniline  colours,   and    it   is   not   improbable   that   the 
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Ciba  colours  possess  a   similar  affinity  for   synthetic    Indigo.      The   Following 

reoipe  will  illustrate  the   preparation   of  a   1 bined    I  m  Ult"  and   Ciba    blue 

printing  paste.  It  oontains  only  •'!  per  cent,  by  weight  of  Indigo  pure  20  per 
ci  ni  paste  (  =  0*6  per  oent.  indigotine),  a  quantity  that  under  the  ordinary 
oonditions  would  give  a  light  blue  very  susceptible  to  the  action  of  dilute 
solutions  of  bleaching  powder  such  as  are  used  for  the  dealing  of  printed  good  . 
^  rt  it  resists  this  operation  without  any  appreciable  alteration  in  shade. 
Cm*  Blot  ami  [ndioo. 

DO  gnus.  Ciba  blue  2  B.D.  paste. 
30     ,,      Indigo  pure  20  per  rent,  paste. 
620     ,,      gum  Senegal. 
60     ,,     glycerin. 
140     „     potash, 
■  120    K.  and  add 

60  grins,  hydrosulphite  N.F.  cone. 
Dissolve  and  cool.      Print,  steam,  hang,  wash,  and  soap  as  usual. 

Ciba  blue  is  sent  out  both  as  a  powder  and  in  a  paste  form.  The  latter  is  most 
convenient,  but  is  rather  more  expensive  For  carriage.  The  other  colours,  violets 
I'.,  and  I!.,  red,  scarlet,  and  bordeaux  arc  also  made  in  paste  and  powder.  With  the 
exception  of  the  reds,  all  the  Ciba  colours  can  be  printed  by  the  Btannous-oxide 
caustic  process,  but  the  "hydrosulphite  process"  is  to  he  preferred  in  mosl  c 
( 'n:  \  Blot  (a  ith  stannous  oxide). 

12(>  grms.  Ciba  blue  2  B.D.  paste, 
30     „     stannous  oxide  50  per  cent,  paste. 
60      „       glycerin. 
150      ,,       British  gum  (dry). 
190      „      water. 
150     ,,      caustic  soda  90"  Tw. 

1000 
Allow  to  stand,  and  then  strain  well. 

This  colour  is  strongly  alkaline,  and  open  to  all  the  objections  c cited  \\  ith 

such  colours ;  but  it  yields  rather  darker  shades  than  those  resulting  from  the 
use  of  the  various  "  bydrosulphites. " 

The  Ciba  violets  and  heliotrope  produce  very  beautiful  shades,  ranging  from 
full  purples  t.i  the  most  delicate  lilacs  and  heliotropes,  according  to  the  Btrength 
and  brand  of  colour  used.  Their  preparation  doe.s  not  differ  materially  from 
that  of  the  blues. 

Ciba  Violets  or  Ciba  Heliotrope. 
Standard. 

750  grata  Ciba  violet  15.  or  It.  paste  or  Ciba  heliotrope  B. 

2 "'I'       ,,       30  per  cent.    I'.ritish   1:11111  paste. 

1000 
Strain  he  fore  use. 
Printing  1  'clour. 

335  grms.  standard   B.  or  R. 

135     ,,     30  percent.  British  gum  paste. 
1 20     ,,      potash  or  Boda  ash. 
It  1     ..     glycerin. 

Dissolve  and  add  at   120°  F. 

To  grms.  hydrosulphite  N.F.  cone. 

1000 
When  orange  in  colour,  cool  down. 
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Print,  dry,  steam  2-4 
minutes  at  102=  C,  hang, 
or  allow  to  lie  a  short  time, 
then  chrome  and  wash  :  or, 
-nil,  soap  for  half  an 
hour  at  the  boil  with  4  1000 
soap  solution,  containing 
of  soda  ash,  which 
yields  the  finest,  fastest, 
and  most  regular  shades. 

Ciba   Red.  —  A   bright 

and  very  fast  red,  made  up 

aba  Heliotrope  B.  (S.  C.  LB.).  generally  like  the  preceding 

colours. 

•lard  Paste  R. 

730  grms.  Ciba  red  R.  paste. 

'270      „      British  gum  paste  30  per  cent. 

1000 

Printing  Colour. 

550  grms.  standard  paste  R. 
115      „      British  gum  paste  30  per  cent. 
200      „      caustic  soda  66°  Tw. 
60      „      glycerin. 
Heat  to  120s  F.  and  add— 

75  grms.  hydrosulphite  cone.  N.F. 

1000 

The  printing  colour  ought  to  be  a  deep  brownish  yellow,  and  care  must  be 
exercised  not  to  exceed  the  temperature  indicated,  lest  over-reduction  ensues. 

After  printing,  the  goods 
are  steamed  for  4— 5  minutes 
at  a  rather  higher  tempera- 
ture than  the  other  colours, 
namely,  104"-107°  CL,  then 
washed  and  soaped  for  5 
minutes  at  104°  F.  (60'  C.) 
in  a  solution  containing 
4  1 000  Marseilles  soap  and 
2  1000  soda  ash. 

If  bluer  shades  are 
desired,  a  run  through 
bleaching  powder  solution 
^:  Tw.  may  replace  the 
soaping. 

To  obtain  the  best  re- 
sults from  Ciba  red  it  is  essential   to   steam    the   goods   at   the  above  high 
temperature. 

Ciba  colours,  when  printed  with — 

(1)  Alizariu,   basic,  and    other    "steam    colours"  are  first  aged  at   1(  - 
allowed  to  lie  a  short  time,  and  steamed  again  for  an  hour  in  order  to  fix  the 
other  colours.     The  goods  are  then  passed  through  tartar  emetic,  washed,  and 
soaped  as  usual. 


:ibaRe<lK     S.C.LB. 
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(2)  Aniline  black :  steamed  for  two  minutes  at  102°  C.  and  then  passed  at 
onoe  into  li"t  biohromate  ;  washed  well  and  Boaped 

(3)  Insoluble  azi)  dyes  on  ji  naphthol  containing  oxide  of  antimony  :  steamed 
2  I  minutea  at  102°  C,  allowed  to  lie  a  little  while,  and  then  well  washed,  soured, 
washed,  and  soaped. 

If  the  Ciba  printing  pastes  have  become  re-oxidised  by  long  standing,  they 
can  be  restored  to  a  tit  condition  for  further  use  by  adding  1-2  per  cent,  of 
hydrosulphite  N.F.  cone,  and  heating  gently  until  the  yellowish  colour  of  thi 
leuco-eompound  appears  again. 

The  best  Aniline  black  to  use  is  the  Copper  sulphide  black,  containing  a  little 
(very  little)  free  hydrochloric  acid.  The  "steam  colours,"  too,  are  better  for  the 
addition  of  a  small  quantity  of  extra  acetic  or  formic  acids,  if  they  are  not 
sufficiently  acid  in  the  first  instance  to  resist  the  slight  alkaline  "scum"  from 
the  Ciba  colours. 

The  Sulpiride  Colours. — The  class  of  colouring  matters  known  as  Sulphide 
colours  form  leuco-compounds  like  Indigo,  and  can  be  applied  in  practically  the 
same  way.  but  with  different  proportions  of  alkali  and  reducing  agent.  As 
reducing  agents,  either  glucose  or  the  " hydrosulphites "  may  be  used.  The 
latter  are  the  best  ami  most  convenient. 

The  greatest  drawback  of  the  Sulphide  colours  is  that  they  blacken  the 
printing  rollers.  This  blackening  is  due  to  the  presence  of  polysulphides  which 
injuriously  attack  the  rollers,  with  the  formation  of  copper  sulphide1.  To  some 
extent  tins  defect  can  be  overcome  by  the  addition  of  sodium  sulphite  or 
bisulphite  to  the  alkaline  printing  pastes,  but  in  this  case  the  use  of  the 
"hydrosulphites"  is  inadmissible,  since  the  final  result  of  the  reactions  between 
the  sulphite  or  bisulphite,  the  "  hydrosulphitc,"  and  the  polysulphides  or  free 
sulphur  in  the  colouring  matter  would  be  that  the  polysulphides  would  remain 
pract ically  unatl'ected. 

Within  recent  years  many  of  the  sulphide  dyestuffs  have  been  more  or  less 
freed  from  free  sulphur  and  polysulphides,  and  consequently  they  do  not  affect 
the  printing  rollers  injuriously.  Of  these  improved  products,  the  Immedial 
colours  "soluble"  and  the  1>.  brands  of  the  Thiogene  series  are  typical  examples. 
.Some  of  these  pure  colours  yield  the  best  results  with  pure  hydrosulphite  of 
Soda  in  powder,  while  others  are  preferably  printed  with  sulphoxylate  forn 
hydo  compounds  like  "  Hyraldite,"  "  Rongalite,"  or  "Hydrosulphite  N.F."  'I  he 
latter  compounds  yield  the  most  stable  colours,  but  the  stability  of  those  prepared 
with  the  "hydrosulphite  in  powder"  (Xa2S204)  is  sufficiently  good  for  most 
purposes. 

If  large  quantities  of  colour  are  required,  it  is  advisable  in  all  cases  to  prepare 
it  in  small  separate  lots  as  required,  so  as  to  ensure  that  the  colour  is  in  good 
condition,  and  not  partially  decomposed  by  long  standing. 

The  printing  of  Sulphide  colours  must  be  carefully  carried  "lit.  Their 
fixation  depends  t"  a  great  extent  on  the  presence  of  plenty  of  moisture  ;  and  in 
printing,  therefore,  it  is  essential  to  guard  against  overdrying  the  goods.  In 
a  great  measure  this  is  prevented  by  the  addition  of  glycerin  to  the  printing 
pastes,  but  it  is  well  not  to  depend  too  much  on  the  action  of  glycerin.  The 
safest  plan  is  to  dry  the  goods  in  moderately  hot  air,  aud  not  over  cylinders,  if 
it  can  be  avoided.  A  little  China  clay  is  often  added  to  the  printing  colours  to 
lessen  their  liability  to  "run"  during  the  subsequent  steaming  in  damp  steam. 

The  preparation  of  the  printing  pastes  is  as  follows:  — 

The  colouring  matter  is  beaten  up  with  water,  caustic  soda,  glycerin,  China 
clay,  and  either  glucose  or  one  of  the  "  h\  drosulphites "  already  mentioned.  The 
mixture  is  heated  until  the  colouring  matter  is  completely  reduced  and  dissolved, 
and  then  added  to  the  necessary  quantity  of  alkaline  thickening;  finally,  the 
whole  is  warmed  again  until  a  perfectly  homogeneous  paste  is  obtained,  which 
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after  cooling  is  ready  for  use.  For  very  light  shades  it  is  possible  to  reduce  the 
quantity  of  alkali  down  to  what  is  just  necessary  for  the  solution  of  the  colouring 
matter,  but,  as  a  rule,  it  is  better  to  keep  the  colours  strongly  alkaline. 

The  following  recipes  will  serve  as  types  of  the  methods  of  preparing  sulphide 
printing  colours. 

Black. 

(  80  grms.  Thiogene  black  M.D.  cone. 

50  ,,  glycerin, 

■j  150  „  caustic  soda  25°  Tw. 

80  ,,  50  per  cent.  China  clay  paste. 

[_  40  ,,  hydrosulphite  N.F.  cone. 

600  ,,  alkaline  thickening  (for  Indigo). 

1000 
Light  Blue. 

10  grms.  Thiogene  cyanine  CD.  extra. 


30 

30 

150 

150 

20 

610 

1000 


glyceri 

caustic  soda  25°  Tw. 

water. 

China  clay  paste  50  per  cent 

hydrosulphite  N.F.  cone. 

alkaline  thickening  2  : 1. 


Green  : — as  blue,  but  Thiogene  green  C.L.D.  extra  cone. 

Yellow  : —  „  „         „        yellow. 

Grey  : —      „  ,,         „        grey  B.D.  extra  cone. 

Dark  Blue. 


w™ 


?    wr  ^ll^i 


msOU 

Wki- 


*mm 


I 


Thiogene  Brown,  Thiogene  Cyanine, 
Thiogene  Green,  Thiogene  Black, 


CM.,  L.  k  B.). 


/   25  grms.  Thiogene  cyan- 
ine O.D.  extra, 
glycerin, 
caustic  soda  25° 

Tw. 
50     per      cent. 
China    clay 
paste, 
hydrosulphite 

N.F.  cone. 
alkaline  thicken- 
ing for  Indigo. 
30  per  cent,  gum 
Senegal  mucilage. 


50 
150 


100 


20 


600 


55 


1000 


Dark  Navy  Blue. 

|    50  grms.  Kyrogene  pure  blue  R. 
<     75      „      glycerin. 
(  100      ,,      boiling  water. 
175      „      alkaline  thickening. 
480      „      British  gum  starch  paste. 
60      „      glucose. 
Heat  twenty  minutes  at  150°  F.  j  cool,  allow  to  stand  twelve  hours,  and  then  add 
60  grms.  glucose. 


1000 
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The  I11m1e1li.il,  Pyrogene,  and  other  Sulphide  colours  are  applied   by  similar 
methods.      The  recipes  given  helow  will,  in  general,  be  funnel  to  yield  satisfactory 

results. 

Printing  Colour  A. 

!40  grms.  Immedial  indone  I!.  (free  from  sulphur). 
30     „     glycerin. 
30     „     caustic  soda  70°  Tw. 
100      ,,      boiling  water. 

630      „      alkaline  thick- 
ening (for  In- 
digo) 2:1. 
100      „      50    per    cent. 
China  clay  paste. 
Heal  at  140°  F.  until  the 
dyestuff  is  dissolved,  then 
cool  and  add — 
1    35  grins.   Hyraldite  C. 
(  extra. 

35       ..       water. 

1000  Immedial  Indone  B.  (Cassclla). 


Printing  Colour  B. 

•10  grms.  Immedial  colour 

"soluble." 
40  ,,  causties(ida70°Tw. 
25  grms.  glycerin. 
100     „      boiling  water. 
G45     „      alkaline     thick- 
ening 2  :  1. 
100     ,,      China  clay  paste 
50  per  cent. 
Heat  to  140°  F.,  then  add— 

25  grms.  glucose. 
Stir  for  a   time,  cool,    and 
add  further 

26  grms.  glucose. 

1000 

Other  series  of  Sulphide  colours  are  applied  according  to  one  or  other  of  the 
Foregoing  formulae. 

After  drying,  all  goods  printed  with  Sulphide  colours  are  passed  once  or 
twice  through  moist  steam  at  102°  C.  The  steaming  takes  place  in  the  rapid 
ager,  and  lasts  from  3-5  minutes  according  to  circumstances.  The  goods  may 
then  lie  passed  through  one  of  the  solutions  given  below  : — 

1.  2.  3. 


Immedial  Carbon  B.  (Cassella). 


Water      ....           1000  1000          1000  grms. 

Sulphuric  acid  168°  Tw.  .            10  10            10     .. 

Copper  sulphate        .          .            ...  2              ..         „ 

Bichromate  of  potash         .             ...  ...                    5      „ 

Finally,  they  are  well  washed  and  soaped. 

On  the  Continent,  the  Sulphide  colours  have  been  employed  for  several  \. tars 

in  the  direct  printing  of  shirtings  and  other  goods  that  are  required   to  stand 
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tin.1  action  of  liu'lit  and  frequent  washing.  In  England,  however,  their  use  in 
this  connection  is  only  just  developing,  probably  because  the  earlier  Sulphide 
dyestuffs  were  both  impure  and  somewhat  insoluble,  and  gave  unsatisfactory 
results  both  as  regards  shade  and  the  working  quality  of  the  printing  pastes. 
Now,  however,  that  a  great  variety  of  interesting,  fast,  and  fairly  bright  colours 
arc  procurable,  there  is  technically  no  reason  why  the  printing  of  the  new 
and  pure  soluble  Sulphide  colours  should  not  develop  into  an  important  branch 
of  manufacture.  The  colours  purified  specially  for  printing  work  well,  do  not 
stain  the  rollers  to  any  great  extent,  require  only  a  short  steaming  for  their 
fixation,  and  yield  sufficiently  bright  colours  of  excellent  fastness  to  washing. 
Moreover,  they  are  easily  "reserved,"  and  are  therefore  of  great  value  in  the 
"  print  and  cover  style  "  for  the  production  of  direct  printed  effects  that  could 
formerly  only  be  obtained,  of  equal  fastness,  by  the  tedious  method  of  dyeing 
on  a  previously  printed,  aged,  and  fixed  mordant. 

The  Sulphide  colours  will  stand  a  much  larger  quantity  of  "  hydrosulphite  " 
than  is  required  for  their  reduction,  and  this  allows  of  their  being  used  as 
"discharge  colours"  on  Paranitraniline  red  and  other  Insoluble  azo  colours,  and 
also  on  direct  dyestuffs.  They  are  not  very  bright  colours,  but  for  quiet  effects 
on  flannelettes,  and  in  all  cases  where  fastness  is  required,  they  are  exceedingly 
useful.  For  combined  brightness,  fulness,  and  fastness,  nothing  has  hitherto 
surpassed  the  vat  dyestuffs ;  but  the  Sulphide  colours  are  none  the  less  useful 
for  a  great  variety  of  styles,  and  they  include  a  greater  range  of  shades  than 
any  other  series  of  vat  dj-estuffs. 

In  common  with  the  Ciba  colours,  Indanthrenes,  and  Indigo,  they  can  be 
printed  on  naphthol-prepared  cloth  in  conjunction  with  any  Insoluble  azo  colour. 
They  are  also  dischargeable  by  the  chlorate  prussiate  method  ;  and,  as  they  are 
easily  reserved  by  zinc  salts,  they  are  applicable  to  a  great  variety  of  styles. 

With  very  few  exceptions,  the  Sulphide  colours  are  sensitive  to  chlorine,  but 
in  other  respects  they  represent  one  of  the  fastest  classes  of  colours  known.  It 
must,  however,  not  be  taken  for  granted  that  a  Sulphide  colour  is  necessarily 
fast.     There  are,  in  fact,  some  which  could  not  even  be  termed  moderately  fast. 

The  "  reserving  "  and  "  discharging ''  of  sulphide  colours  will  be  dealt  with 
in  another  section  of  this  work. 

It  is  impossible  to  review,  or  even  to  mention,  all  the  many  excellent  Sulphide 
colours  on  the  market.  Asa  class  they  are  very  similar;  they  are  all  applied  accord- 
ing to  the  principles  illustrated  in  the  foregoing  examples  of  printing  pastes,  and 
in  genera]  they  behave  in  much  the  same  way  as  the  colours  mentioned  above. 

Indanthrene  Colours  (B.A.S.F.). 

The  Indanthrenes  are  a  series  of  "vat"  dyestuffs  (derived  from  anthraquinon) 
which  may  be  fixed  on  the  fibre  without  steaming,  and  are  fast  to  light,  soap, 
acids,  and  alkalies,  but  sensitive  to  chlorine.  One  brand  of  Indanthrene  blue, 
that  marked  G.C.D.,  is,  however,  fast  to  chlorine  as  well. 

The  Indanthrene  colours,  together  with  Vat  red,  B.A.S.F./B.,  come  into  the 
market  in  the  form  of  pastes,  which  are  soluble  in  alkaline  solutions  of  reducing 
agents,  and  their  application  to  direct  printing  depends  upon  this  property  of 
being  reduced,  and  subsequently  re-oxidised,  in  a  manner  analogous  to  Indigo 
and  the  Ciba  colours.  In  practice,  the  reduction  is  effected  in  different  wa}*s 
according  to  the  conditions  under  which  the  Indanthrenes  are  to  be  applied. 
The  darkest  shades  are  obtained  by  the  caustic  soda  method  (without  steaming), 
using  iron  and  stannous  salts  as  the  reducing  agents.  For  lighter  effects  and 
blotches,  or  heavy  objects,  the  colour  is  reduced  by  a  short  steaming,  using  cither 
stannous  oxide  or  "hydrosulphite"  (Rongalite  C.)  and  caustic  soda  or  soda  ash 
as  reducing  agents  ;  and  in  special  cases  the  glucose  process  ma}-  be  employed 
to  advantage,  though  it  does  not  yield  the  brightest  or  fullest  shades. 

The  addition  of   /j-naphthol    increases  the  depth,  beauty,   and    evenness  of 
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liu'lit  and  medium  shades  of  the  Indanthrenes,  so  that  these  colours  are  admirably 
adapted  to  the  produotion  of  faal  multicolour  effects  in  combination  with  any  of 
the  insoluble  a/.o  colours.  Like  t lie  (.'ilia  colours,  too,  the  Indanthrenes  will, 
under  certain  conditions,  withstand  prolonged  steaming  an  :  1 '  1  \- ;  1  n t  o _:  1  ■  which 
allows  of  their  being  associated  with  the  ordinary  steam  colours,  e.g.  Alizarin, 

Persian    berries,  and   other   mordant   dyestutls,  as  well   as  basic   colours;   and,  in 

common  with  the  rest  of  the  "  vat  dyes,  the]  1  in  be  printed  along  with  almost 
any  colour  that  is  developed  by  a  short  steaming,  as  for  instance  Aniline  black, 
Diphenyl  Mick,  Paramine  brown,  the  Sulphide  colours,  etc. 

The  printing  of  the  [ndanthrene  dyestufls  on  cotton  is  usually  carried  out  by 
one  or  other  of  the  following  processes: — 

(1)  Thk  CAUSTIC  Soda  Mktiioh  (without  steaming). — In  this  process,  which 
gives  the  darkest  colours,  and  is  especially  suitable  for  line  shirting  and  cover 
patterns,  the  colouring  matter,  mixed  with  tin  crystals,  sulphate  of  iron,  tartaric 
acid  (optional),  and  a  suitable  thickening,  is  printed  on  white  unprepared  cloth, 
and  the  goods,  after  well  drying,  are  passed  in  the  open  width  through  a  hot 
solution  of  caustic  soda.  The  hydrates  of  tin  and  iron  (more  particularly  the 
iron)  thus  formed  reduce  the  colouring  matter  to  its  leuco-compound,  which,  in 
dissolving  in  the  alkali,  penetrates  into  the  body  of  the  cloth,  where  it  is 
subsequently  re-oxidised  and  fixed  as  an  insoluble  colour. 

For  the  preparation  of  the  printing  pastes  the  proportions  of   the  various 
ingredients,  as  given  by  the  makers,  are  as  follows  : — 
Dark.      Med.       Light.       Pale. 

25  grins,  colouring  matter. 
30      ,,      ferrous  sulphate. 

"1      ,,      stannous  chloride. 
25      ,,      tartaric  acid. 
1)15       ,,       thickening. 

1000       1000       1000       1000 

The  tartaric  acid,  finely  ground,  is  first  of  all  dissolved  in  the  thickening;  the 
stannous  chloride  is  then  added,  and  lastly  the  ferrous  sulphate,  which  may  be 
dissolved  in  a  sufficiency  of  water,  used  in  place  of  a  portion  of  the  thickening  if 
this  latter  is  made  thick  enough  at  the  outset  to  allow  of  water  being  introduced. 
The  whole  is  well  stirred  until  the  salts  are  completely  dissolved,  and  it  is  then 
added  gradually  to  the  dyestuff  whilst  stirring  with  a  still'  wire  brush,  which  is 
the  best  means  of  avoiding  specks. 

When  thoroughly  incorporated  and  quite  smooth,  the  colour  is  well  strained 
and  printed  in  the  ordinary  way.  The  goods  may  be  dried  either  over  steam- 
heated  cylinders  or  in  a  hot  air  apparatus. 

The  fixation  of  the  colour  is  then  effected  by  passing  the  perfectly  dry 
printed  goods  through  a  beck  containing  a  solution  of  caustic  soda  30°  Tw.  at   a 

temperature  of  160*-175°  F.  The  treatment  lasts  about  30  seconds.  In  Older 
to  prevent  the  soiling  of  the  "whites,"  which  is  liable  to  occur  if  a  number  of 
printed  pieces  are  passed  continuously  through  the  same  caustic  bath,  it  is 
recommended  to  add  1-10  volumes  of  "manganese  paste  (according  to  the 
quantity  of  colour  on  the  goods)  to  every  100  volumes  of  caustic  soda  in  the 
beck.  The  manganese  paste  is  prepared  by  precipitating  manganese  chloride 
with  caustic  soda  and  "ohemick."     Thus — 

j    7-5  kilos,  manganese  chloride  72   Tw. 
;  17*5     ..     water 
Add 

6'25      ..      caustic  soda  53*  Tw. 
20    .,     bleaching  powder  sol.  12*  Tw. 
Mix  well  before  use. 


200 

100 

50 

120 

60 

30 

20 

10 

5 

100 

100 

50 

560 

730 

865 
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On  emerging  from  the  hot  caustic  bath,  the  goods  must  not  be  squeezed,  but 
given  a  short  run  through  the  air  to  cool  down,  and  then  passed  directly  into 
cold  caustic  soda,  out  of  which  they  may  be  passed  between  squeezing  rollers 
without  any  fear  of  the  colour  "  marking  off."  The}7  are  then  passed  into  a 
series  of  washing  becks  furnished  with  "  spirt  pipes "  or  sprays,  and  plenty  of 
clean  cold  water,  followed  by  a  run  through  sulphuric  acid  4i"  Tw.,  another 
good  wash,  and  finally  a  soaping  at  175*— 212"  F.  In  the  case  of  all  but  the 
lightest  colours  it  is  advisable  to  allow  the  goods  to  lie  in  the  sulphuric  acid  for 
some  time  before  they  are  finally  washed  and  soaped,  the  object  being  to 
thoroughly  remove  all  traces  of  iron,  which,  if  allowed  to  remain,  would  oxidise 
to  yellow  ferric  oxide,  and  thus  dull  the  colours.  AYhen  the  colour  used  contains 
more  than  10  per  cent,  of  dyestuff  the  goods  are  allowed  to  steep  in  3  per  cent. 
sulphuric  acid  for  an  hour  ;  if  it  only  contains  10  per  cent,  or  less,  it  is  sufficient 
to  saturate  the  goods  in  the  acid,  and  then  (without  squeezing)  allow  them  to  lie 
in  pile  for  about  the  same  period.  They  are  then  washed  and  soaped.  The 
whole  series  of  operations,  up  to  and  including  "  souring,"  are  best  conducted  on 
a  continuous  machine  or  in  an  "  open-soaper,"  one  compartment  of  which  is 
left  empty  to  provide  the  airing  mentioned  above,  after  the  treatment  in  hot 
caustic  soda. 

For  fine  patterns  printed  in  dark  and  medium  shades  of  Indanthrene  colours 
it  is  best  to  use  a  starch  and  British  gum  thickening,  or  a  British  gum  thickening 
alone.  For  lighter  shades  and  heavy  patterns  a  mixture  of  British  gum  and 
gum  Senegal  is  recommended ;  but  gum  Senegal  alone  gives  the  brightest  and 
most  even  prints;  and  although  the  colours  yielded  are  lighter  than  with  other 
thickenings,  it  is  advisable  to  use  gum  Senegal  wherever  its  price  will  allow.  By 
itself,  starch  gives  the  darkest  colours  of  all,  but  its  employment  is  restricted, 
and  in  general,  for  any  kind  of  fine  pattern,  it  is  mixed  with  British  gum. 

British  Gum  Paste. 

450  grms.  British  gum. 
550      ,,      water. 

1000 
Boil  and  cool. 

Gum  Senegal  Thickening. 

500  grms.  gum  Senegal. 
500      ,,      water. 

1000 
Starch — British  Gum  Paste. 
225  grms.  British  gum. 
75      ,,      wheat  starch. 
700       „       water. 

1000 
Boil  and  cool. 

In  the  after-treatment  of  Indanthrene  colours  by  the  caustic  soda  (without 
steaming)  process,  it  is  of  the  utmoti  importance  to  wash  out  all  the  caustic  Boda 
in  the  printed  pieces  as  soon  as  possible  after  development.  If  the  goods 
containing  dilute  soda  are  exposed  to  the  air  for  any  length  of  time,  the  colour 
not  only  loses  in  brightness  and  depth,  but  also  becomes  irregularly  developed. 
For  this  reason  it  is  preferable  to  perform  all  the  operations  following  the 
printing  in  a  continuous  manner,  as  by  so  doing  the  last  traces  of  alkali  are 
effectually  neutralised  in  the  final  "sour"  beck,  which  must  lie  kept  up  to  the 
proper  degree  of  acidity  by  additions  of  fresh  sulphuric  acid  at  regular  intervals. 
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By  the  above  method,  and  a rding  to  t  he  foregoing  recipes,  all  the  following 

oolouia  may  he  equally  well  applied  : — 

[ndanthrene  blues  R.S.  and  Q.C.D.  pastes.     [ndanthrene yellow  I!,  ami  O.  pastes. 


orange  R.T.  paste. 
ooppei  K.  ,, 

claret  B  ,, 

dark  blue  B.O.  ,, 

violets  K.T.  K.  e\tia  R.R.  pastes. 


Authlallavone  (  r,  paste. 


golden  orange  I  I.  paste. 
red  K.  and  (i.  pastes. 
brown  B.  „ 

grey  B. 

green  B. 


[ndanthrene  Blue  U. CD.  and  Indigo  pur.  (B. A. S.F.I 
(Stannous  Oxide  Steaming  Method). 


„  maroon  K.  paste 

When  printed  in  oon- 
j unction  with  Aniline  or 
1  tiphenyl  black,  the  above 
printing  colours  are  used  for 
the  production  of  fine  and 
exceedingly  fast  Blurting 
and  blouse  prints.  With 
the  exception  of  a  short 
steaming  in  the  ordinary 
rapid  ager,  the  tre 
of  the  printed  goods  is  ex- 
actly  as   described    above. 

The  colours  most  largely 
used  for  this  style  are  the 
lllues  U.S.  and  G.C.D.,  the 
Violet  B.T.,  and  the  Yellow 
G., — the  last  chiefly  for  mixing  with  the  blues  for  fine,  fast  green  shades. 

(2)  Tiik  Stkamino  Mktiiuli. — This  process  is  suitable  for  all  the  [ndanthrene 

Colours  mentioned  above. 

The  reduction  of  the  colouring  matter  is  brought  about  by  the  action  of 
sV.ni/e.//*  oxide  in  presence  of  caustie  soda,  ami  under  the  influence  of  hot  air  free 
Bteam,       For   pale   colours    the   ordinary  2    3  minutes'  steaming   is   Sufficient,  but 

dark  colours  are  improved  considerably  by  a  longer  steaming,  or  by  being 
steamed  twice.  In  any  ease  the  steam  OUghl  to  be  as  free  from  air  as  possible, 
and  the  supply  pipe   and  ventilating  arrangements  ought  to  be  such  as  will 

ensure   the   constant    Supply   of   fresh   steam. 

The  various  shades  of  printing  colours  an'  prepared  in  much  the  same  way 
as  for  the  preceding  process,  viz, — 

Pale. 
l'i»  grms.  [ndanthrene  colour  (any). 

25      .,      stai us  oxide  paste  50  per  cent. 

30      ,,      glycerin. 

GOO       ,.       alkaline  thickening  B.S. 
325       ..       dextrin  and  Senegal  paste. 


Tark. 

Medium. 

Light 

200 

100 

50 

80 

10 

25 

50 

50 

30 

670 

600 

600 

210 

295 

1000 


1000 


1000       1000 


The  oxide  of  tin  is  added  to  the  colouring  matter,  and   well  stirred   in   with 
a  Bteel  Wire  brush    to   break    up   any   lumps  of   cither;   the   other  ingredients  are 

then  added  in  the  above  order,  and  the  whole,  after  well  stirring,  i-  strained  and 
printed. 

The  addition  of  50-100  grammes  of   a  SO  per  cent,    alcoholic   solution   of 
rj  1000  grms.  of  light  and  medium  printing  colours  inci 

the  depth  of  shade  and  promotes  regular  development  of  the  colour.     It  there- 
fore enables  a  smaller  amount  of    dyestuff  to  be  used,  and   at   the  same   time 

3  20 
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improves  the  quality  of  the  work.     For  fine  patterns  the  addition  of  naphthol 

is  unnecessary. 

After  printing,  the 
goods  are  steamed  in  the 
rapid  ager  for  from  5-10 
minutes  according  to  the 
intensity  of  the  shade 
printed  ;  they  are  then  im- 
mediate]}' washed  in  the 
full  open  width,  passed 
through  dilute  sulphuric 
acid  (1  part  acid  168°  Tw. 
to  1000  parts  water)  to 
neutralise  the  last  traces 
of  soda,  well  washed 
again,  and  finally  soaped 
at  175°  F. 
The  stannous  oxide  and  alkaline  thickening  are  prepared  as  follows .  — 

A) 'loil i He  Thickening  B.S. 

300  grms.  60  per  cent.  British  gum  paste. 
350      ,,      50  per  cent,  gum  Senegal. 
Add  to  this  gradually  in  the  cold 

1350  grms.  caustic  soda  90°  Tw. 


Indantl 


danthrene  Violet  f  Blue  G.C.D.  \  ,„   .   c  .,  . 
Green  \  Yellow  G.       J  (BA-  *•*•> 


2000 

Stannous  Oxide  50  per  cent. 
(  150  grms.  tin  crystals. 
<    20      ,,      hydrochloric  acid  30°  Tw. 
I  600      ,,      cold  water. 
Dissolve  and  add  gradually  whilst  stirring 
(    70  grms.  soda  ash  in 
1  600      „      water. 
Wash  the  precipitated  oxide  with  water  by  decantation  and  then  filter  it  to  a 
50  per  cent,  paste. 

If  desired,  the  above  method  of  preparing  steam  colours  can  be  modified  by 
using  Rongalite  C.  in  place  of  the  tin  oxide.  The  results  obtained  are  practically 
identical ;  and  whether  tin 
or  Rongalite  is  used,  the 
colours,  whilst  pure  and  fast, 
are  not  so  deep  as  those 
obtained  by  the  caustic 
soda-tin-iron  method. 

In  case  a  proper  "hydro- 
sulphite  ager"  is  not  avail- 
able for  the  steaming,  and 
an  ordinary  type  of  Mather 
&  Piatt  machine  has  to  be 
used,  the  quantity  of  tin 
oxide  (or  of  Rongalite)  must 
be  increased  in  order  to 
counteract  the  oxidising 
action  of  the  air  which 
enters  the  steaming  chamber  through  the  inlet  and  outlet  slits  of  the  machine. 

By  this  process  of   applying    Indanthrene  colours  it  is    possible    to    obtain 


Compound  Shades  with  Induntlirenes  (I?.  A.S.F. ). 
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oombined  effects  by  printing  light  thadet  of  them  on  jS-naphthol  prepared  cloth, 
along  with  any  of  the  diazo  printing  colours.  The  longer  Bteaming,  however,  I  bal 
is  aeoessarj  for  the  full  development  of  dark  and  medium  shades  is  detrimental 
to  the  azo  colours ;  bo  that  when  these  latter  are  intended  to  work  in  the  Bame 
pattero  as  Cndanthrene  colours,  il  is  preferable  to  adopt  the  preceding  process, 
via.  the  caustic  soda  tin  iron  method. 

(:i)  'P ii  i:  Soda-Ash  Method  (with  Bteaming).  The  only  difference  between 
this  method  and  the  one  described  last  is  thai  Boda  ash  is  employed  as  the 
alkali,  in  plaoeof  the  more  energetic  caustic  aoda.  In  other  respects  the  two 
methods  are  identical,  at  least  in  bo  far  as  the  preparation  of  the  printing 
colours  and  the  after  treatment  of  the  oloth  are  i lerned. 

For  dark,  full  Bhades  in  outlines  and  small  objects,  it  is  always  best  to  use 
the  "caustic  Boda  Bteaming  process,"  but  for  the  production  of  light  Bhades  and 
medium  blotches  of  the  greatest  uniformity  the  "soda-ash  process"  can  be 
employed  with  advantage.  Moreover,  the  weaker  alkalinity  of  the  colours 
renders  them  more  suitable  for  printing  in  combination  with  Aniline  black  ;  and 
they  can  also  be  printed  along  with  the  ordinary  steam  colours — Alizarin,  etc. 

The  reducing  agent  employed  may  be  either  stannous  oxide  or  "hydro 
sulphite " according  to  circumstances.  The  choice  of  the  most  suitable  will  he 
determined  by  the  results  of  practical  trials  made  with  a  view  to  utilising 
existing   plant    to  the  best   advantage.      For  an  ordinary  rapid  ager  working 

under  the  best  conditions,  i.e.  with  B  copious  supply  of  air  free  steam,  the 
stannous   o\ide    will    usually  yield  more   satisfactory  results   than    hydrosulphites 

of  any  brand;  but  with  the  modern  high-temperature  agers,  Rongalite  C,  etc. 
will  leave  little  to  be  desired  in  the  way  of  good,  fast  colours. 

taoording  to  the  particular  conditions  obtaining  then,  either  of  the  following 
reducing  pastes  may  be  used. 
Reducing  Path  I . 

/  LOO  grms.  soda  ash. 

1  280  '    „      water. 

j  175     ,.      British  gum  and  Senegal  thickening. 

'  100      ,.      glycerin. 

f    45     „     Rongalite  C. 

I     50       „       water. 

1000  or 

lirihirliHj  Pn.it,    II. 

1100  L'niis.  soda  ash. 
200      „      water. 
150     .,      British  gum  and  Senegal  thickening. 
100      „      glycerin. 

Dissolve,  i I,  and  add 

50  grins,  stannous  oxide  paste  50  per  cent. 
100      „      30  per  cent,  alcoholic  sol.  of  fi  oaphthol. 

1000 
The  printing  colours  consist  of — 

10-  120  grms.  of  tndanthrene  colour. 
990-880       „      reducing  paste  I.  or  II. 

1000  1000 

liter  printing,  the  goods  are  Btea 1  5-7  minutes  in  air  tie,    Bteam,  then 

thoroughly  washed  and  soured  in  sulphuric  acid  at  j  Tw.  (about  1:850).  For 
verj   light  Bhades  a  short  -teaming  of  3-1  minutes  is  often  sufficient  ;  darker 
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shades  require  the  full  7  minutes,  and  in  all  cases  the  longer  the  steaming  the 
deeper  the  colour. 

For  this  process  the  following  colours  are  specially  suitable  : — 


Indanthrene  yellows  R.  and  G. 
„  brown  B. 

„  grey  B. 


Indanthrene  blues  R.S.  and  G.C.D. 

„  violets  R.T.,  R,,  and  R.R.  extra, 

dark  blue  B.O. 
Vat  red  B.A.S.F./B.  paste. 

The  last  —  Vat  red — gives  in  pale  shades,  by  the  soda  -  ash  method 
(Reducing  Paste  I.),  beautiful  rose  pinks  of  great  fastness.  For  a  red  it 
is  too  blue  in  tone,  and  must  be  modified  by  the  addition  of  Indanthrene 
yellow  R.  It  is  then  applied  in  exactly  the  same  way  as  the  artificial  Indigo 
(Indigo  pure  or  L.  of  the  Badische).  The  same  remarks  apply  more  or  less  to 
all    the  Indanthrene  colours :    dark  shades    require  the  more  strongly  alkaline 


Vat  Red. 

150  grms.  Vat  red  B.A.S.F./B.  paste. 

25      „      Indanthrene  yellow  R.  paste. 
770      ,,      alkaline  thickening  for  Indigo. 

55      .,      Rongalite  C.  (or  hydrosulphite  N.F.  cone). 

1000 
"  Vat  Red"  Pixk. 

20  grms.  Vat  Red  B.A.S.F./B.  paste. 
980      ,,      reducing  paste  I. 

1000 


Dark 

Green. 

70 

grms.   Indanthrene 

blue  R.S.  paste. 

30 

" 

Indanthrene  yel- 
low G.  paste. 

50 

" 

stannous  oxide 
50     per     cent. 

paste. 

50 

„ 

glycerin. 

800 

" 

alkaline  thicken- 
ing for  Indigo. 

1000 

Other 

compound  shades 

may 

be 

made    by   mixing 

Vat  Red  B.A.S.F./B.  and  Indira. 


suitable  colours  accoi'ding  to  the  well-known  principles  of  colour  mixing. 

When  Indanthrene  colours  are  printed  simultaneously  with  ordinary  steam 
colours,  the  goods  are  first  steamed  as  usual  for  Indanthrenes  (4-7  minutes), 
and  then  further  for  J-l  hour  for  the  fixation  of  the  Alizarins,  etc.  The 
sulphuric  acid  treatment  must  also  be  omitted  or  replaced  by  one  with  acetic 
acid.  In  general,  however,  the  ordinary  washing  and  soaping  will  sufficiently 
clear  the  goods  of  alkali. 

As  is  the  case  with  all  processes  for  Indanthrene  colours,  the  steaming  and 
washing  ought  to  be  proceeded  with  as  soon  after  printing  as  possible.  Prolonged 
exposure  to  the  air,  either  before  or  after  printing,  is  certain  to  result  in  irregu- 
larity in  the  colours  of  the  finished  goods. 

Taken  altogether,  therefore,  the  employment  of  Indanthrene  colours  is  best 
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restricted  to  styles  that  can  be  handled  quickly,  i.e.  those  of  which  the  col 

are  fully  developed  by  a  Bhort  run  through  one  or  other  of  the  various  type 
of  '*  rapid  Bteam  agers." 

Gluoo  1  Pbo  i  38  tOB  I nuantiiukne  Colours. —  It  has  been  found  possible  to 
print  these  colouring  matters  on  glucose  prepared  oloth  in  1  he  same  way  as  Indigo  ; 
and  although  one  of  the  preceding  three  methods  is  to  be  preferred  wherever 
it  can  l"'  applied,  it  is  not  unlikely  that  the  "glucose  process"  will  prove  to  be 

a  valuable   alternative    nut ln»l    in    many  cases,-    as,  for  instance,  in    the   alkaline 

discharging  of  Turkey  red,  for  the  production  of  a  brighter  green  than  can  be 
obtained  from  a  mixture  of  chrome  yellow  anil  [ndigo,  which  latter  is  a  dull 
blue  compared  with   Lndanthrene  blur  R.S.  or  G.C.I>. 

The  best  results  are  obtained  by  steaming  for  2-3  minutes  in  an  ordinary 
[ndigo  steamer,  whereas  for  [ndigo  itself  \  J  minute  is  sufficient.  The  diffi  rence 
between  the  longer  and  shorter  steaming  is  very  pronounced,  the  shades  produced 
by  the  former  being  twiee  the  depth  of  those  produced  by  the  latter.     Probably 

a  still  longer  steaming  would  further  improve  the  colours  BS  regards  their 
intensity.  In  the  ease  of  lndanthrene  brown  B.  the  difference  is  not  very 
marked  ;  if  anything,  judging  by  a  practical  trial,  the  shorter  steaming  yields 
the  darker  shade.       With  this  eveepti however,   the  reverse  holds  good. 

A  comparison  of  the  results  obtained  by  the  glucose  process  with  those  by 
the  stannous  oxide  method  shows  that  the  latter  is,  in  general,  the  most 
advantageous.  The  only  colours,  of  those  tested,  that  come  out  better  in  the 
glucose  way  are  the  lndanthrene  clarets  I!,  and  B.  extra  and  lndanthrene  red  R. 
A  few  of  the  others  appear  to  be  a  little  brighter,  but  this  may  be  accounted 
for  by  their  want  of  intensity. 

The  colours  prepared  in  the  following  way  are  printed  on  cloth  prepared  as 
for  indigo  in  a  20-30  per  cent,  solution  of  glucose  and  carefully  dried. 

Printing  Colour. 

100  grins,  lndanthrene  dycstull'. 

50      ,,      glycerin. 
7i"i       ,,       alkaline  thickening  for  Indigo. 
Ion       ,,      gum-dextrin  thickening. 

1000 
Print,  dry  carefully,  and  then  steam  at    once    lor    2—3    minutes   in   damp   air 

free  steam.  The  steaming  is  done  in  either  the  special  Indigo  steamer  or  in  the 
Ordinary  ager.  After  steaming  well,  wash  in  plenty  of  fresh  cold  water,  and 
finally  soap  at  180°  F. 

In  using  lndanthrene  colours  it  is  well  to  take  Careful  note  of  the  following 
points  : — 

(1)  lndanthrene  green  15.  is  sensitive  to  the  action  of  Uongalite  and  other 
hydrosulphites,  and  it  i^  therefore  best  applied  by  the  stannous  oxide  method 
(Method  '-'). 

(2)  lndanthrene  yellows    It.  and    G.   arc    preferably    printed    by    the 
steaming  process  (Method  3). 

(.".)   Anthratlavone  yellow  is  only  suitable  for  the  production  of  brighl  gr 
fast  to  light,  in  combination  with  the  blues  K.S.  and  G.C.D.  ;  by  itself  it   is   not 
very  fast  to  light. 

(4)  The  brightest  of  the  blues  (the  O.C.D.  brand)  yields  the  fullest  shades 
by  the  tin  iron-caustic  soda  method  (Method  1);  it  can  also  be  applied  to  advantage 
by  the  stannous  oxide  process  (Method  2).  Caustic  soda  is  essential  to  its 
proper  development,  and  consequently  Method  3  is  unsuitable,  since,  although  it 
gives  bright  colours,  they  do  not  represent  the  full  value  of  the  quantity  of 
colour  used. 


3IO  TEXTILE    PRINTING. 

(5)  On  goods  prepared  with  fi  naphthol,  Iudauthrene  colours  come  out  darker 
tluui  on  either  plaiu  or  oiled  cloth. 

(6)  Oiled  cloth  is  the  best  for  the  steaming  processes  ('2  and  3). 

7  The  goods  ought  not  to  lie  either  before  or  after  steaming,  otherwise 
irregularity  of  colour  is  certain  to  occur. 

The  Algol  Colours  (Bayer). — This  range  of  dyestuffs  includes  a  variety  of 
exceedingly  fast  colours,  but  so  far  has  not  been  utilised  to  any  great  extent  in 
calico  printing,  chiefly  on  the  score  of  expense. 

The  Helindone  Colours  i.M.,  L.  i  B. \. — With  one  exception,  all  the  Helindoue 
colours  of  Messrs  Meister,  Lucius  &  Briining  are  derivatives  of  Indigo,  or  are 
indigoid  iu  character.  They  are  quite  insoluble  in  the  ordiuary  solvents,  bat  their 
leuco-compounds  dissolve  readily  in  caustic  soda,  and  they  may  therefore  be 
applied  to  printing  by  methods  analogous  to  those  employed  for  other  vat  colours. 

The  fastness  of  the  Helindone  colours  is  excellent  in  all  respects.  Not  only 
are  they  exceptionally  fast  to  washing,  acids,  alkalies,  and  light  (Helindone 
scarlet  S.  is  inferior  to  the  rest  of  the  group  in  this  respect),  but  the  majority 
of  them  also  resist  the  action  of  bleaching  agents  to  a  remarkable  extent — a 
quality  which  renders  them  of  the  utmost  value  for  the  production  of  dress  goods, 
such  as  muslins,  shirtings,  blouse  materials,  etc.,  all  of  which  are  expected  to  with- 
stand the  somewhat  drastic  treatment  meted  out  to  them  in  most  laundries. 

A  glance  at  the  list  given  below  will  be  sufficient  to  show  that  the  Helindone 
colours,  in  combination  with  various  Brom-indigoes,  are  capable  of  giving  an 
extensive  range  of  useful  shades. 

Indigo  M.L.B.  4-  B.  Helindoue  red  3  B. 

„      5  B.  „  „     B. 

„      6  B.  „         fast  scarlet  R. 

Helindone  yellow  3  G.N.  „         scarlet  S. 

„  „       3  6.  „         brown  G. 

„        orange  R.  ..         grey  B.B. 

The  above  colours  may  be  worked  together,  and  iu  suitable  mixtures  yield 
various  shades  of  green,  olive,  grey,  brown,  fawn,  and  other  "  mode  "  colours. 

As  regards  the  printing  of  Helindoue  colours,  various  methods  have  been 
proposed,  but  the  most  generally  useful  is  that  in  which  the  printing  pastes 
contain,  besides  colouring  matter,  the  usual  ingredients,  viz.  caustic  soda, 
glycerin,  hydrosulphite,  and  British  gum.  In  some  cases  the  working  qualities 
of  the  colour  are  improved  by  the  addition  of  olive  oil,  sulphite  of  potash,  and 
dissolving  salt  B.  (benzyl-sulphanilate  of  soda).  In  other  respects  the  colours 
are  treated,  for  the  most  part,  exactly  like  the  Ciba  colours,  which  they  closely 
resemble  in  general  properties. 

The  chief  point  to  observe,  in  the  successful  printing  of  Helindone  colours, 
is  to  avoid  the  employment  of  too  much  alkali,  since  an  excess  tends  to  impair 
the  purity  and  intensity  of  the  shades.  Helindone  red  B. '  may  be  printed 
without  any  alkali  at  all,  while  the  other  colours,  contrary  to  most  vat  dye- 
stuffs,  require  very  little. 

For  the  production  of  full  shades  of  blue  of  a  tone  brighter  than  Indigo 
itself,  the  Brom-indigoes  may  be  employed  along  with  any  of  the  artificial 
Indigoes.  They  reduce  well  with  glucose  in  the  presence  of  caustic  soda,  and 
this  property  enables  them  to  be  used  either  in  the  ordinary  glucose  process  of 
Indigo  printing,  or,  in  Direct  printing,  as  self  colours,  in  cases  where  hydro- 
sulphite  is  not  available.  On  the  whole,  however,  the  hydrosulphite  method  is 
to  be  preferred. 

The   two  patterns  illustrating  the  application  of  the  Helindone  colours  to 
calico  printing  have  been  produced  from  colours  made  up  as  follows : — 
1  Buckley,  Jour,  of  Soe.  of  Dyert  and  Coluurists,  March  1910,  p.  60. 
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3" 


Kkh. 

Gkekn. 

Bbom  '•. 

I'.l.l  1. 

Helindone  fast  scarlet  R.  paste 

•100 

,,        brown  <i.  paste 

66 

270 

yellow  3  G.N. 

27 

,,        red  r>.  pasta    .... 

15 

Indigo  M.I.  B   5  1'..  paste 

17 

25 

100 

100 

ioo 

100 

Water 

40 

335 

40 

611 

160 

275 

250 

250 

1  m;;  sail  B 

I  Water 

30 

•JO 

30 

5 

30 

20 

30 

5 

00 

33 

80 

15 

Hydrosnlphite  cone,  powder     . 

40 

13 

40 

4 

Heal  until  reduced,  then  cool  mid  add — 

30 

30 

30 

30 

Rydiosulphite cone.  50  percent,  solution. 

100 

30 

100 

30 

Snlpliiie  of  potash  90*  Tw. 

15 

16 

20 

20 

25 

1000 

1000 

1000 

1000 

Helind Brown  and  [ndigo  M.L.B 


After  printing,  the  g Is  are  run  twice  through  the  rapid  ager  at  102°  C.  for 

three  minutes  each    ti : 

they  are  then  eil  her  soaped 

at  the  boil  or,  alternativelj, 

first  rinsed,  then  "chromed 

(0*2   per   cent,   solution  of 

bichromate     of    soda)    at 

60*  C,   rinsed   again,   and 

finally  Boaped  at  the  boiL 
Belindone    scarlet     S., 

Helindone  fast  scarlet   I!., 

and    Belindone    yellow     :\ 

Q.N.,  w  lien  used  alone, yield 

better  results  it  Bteamed  in 

moist  steam  at  100°-102°C. 

Usually,  however,  the  con- 
ditio^   obtaining    in    the 

ordinary  hydrosalpinx    ager  give  sufficiently  satisfactory  results. 

A  recent  addition  to  t  he 
Helindone  series  is  Belin- 
done yellow  3  i ■..  a  colour- 
ing matter  yielding  a  pure 
yellow  which  is  fast  to  Light) 
aeids,  alkalies,  soap,  and 
chlorine. 

Helindone    yellow    3    6. 

is  beat  printed  in  the  re 
dnoed  state  with  slightly 
alkaline  thickenings,  and  an 
addition  of  dissolving  salt 
I'.,  is  advisable  in  order  to 
obtain  the  beet  results,  both 
Helindone  fut Soarlet a  and Oreen  (liixtnre) (M.,  L.  kB,).      as  regards  depth  of  shade 
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and  working  quality  of  colour.     The  makers  recommend  the  following  propor- 
tions for  a  full  shade  of  yellow  : — 

Helindone  Yellow  3  G. 

150  grms.  Helindone  yellow  3  G. 
100      „      glycerin. 
60      „      caustic  soda  76°  Tw. 
30      ,,      dissolving  salt  B. 
150      „      water. 
.200      „      British  gum  powder. 
Heat   at   60°  C.    until   the  reduction  is  complete  and,  when  a  pure  blood-red 
colour  is  obtained,  add — 

30  grms.  olive  oil. 
I    50      „      Hydrosulphite  N.F.  cone. 
(    50      ,,      British  gum  solution. 
150      „      sulphite  of  potash  90°  Tw. 

1000 
Print  and  treat  the  goods  as  described  for  other  Helindone  colours. 

Printed  according  to  the  foregoing  instructions,  the  Helindone  colours  give 
brilliant  shades  that  are  exceptionally  fast  to  almost  all  reagents.  They  with- 
stand the  hydrosulphite  discharge  process,  and  consequently  may  be  used  for 
obtaining  coloured  discharge  effects  on  the  Direct  colours,  Azo  colours,  etc. ;  and, 
as  they  resist  the  action  of  oxidising  agents  to  a  remarkable  extent,  they  cannot 
be  discharged,  like  Indigo,  by  the  chromate  or  chlorate  methods.  A  notable 
exception  is  Helindone  Grey  G.G.,  which  may  be  discharged  with  hydrosulphite. 

Xotes  on  the  Vat  Colours. — From  the  point  of  view  of  a  colourist  pure  and 
simple,  the  vat  colours  as  a  class  possess  nearly  all  the  qualities  that  colours 
are  desired  to  possess.  They  are  easy  to  apply,  they  give  beautiful  shades,  and, 
above  all,  they  are  characterised  by  great  fastness.  To  some  extent  their  pro- 
perties debar  them  from  being  associated  with  other  classes  of  colouring  matters, 
but  this  in  itself  is  no  great  disadvantage,  since  it  makes  it  imperative  to  use  them 
only  in  conjunction  with  such  colours  as  will  withstand  the  severe  after-treat- 
ment that  is  necessary  to  develop  their  full  beauty  and  intensity.  In  any  case 
it  is  altogether  inexpedient  to  print  multicolour  patterns  in  colours  that  possess 
widely  different  degrees  of  stability,  and  especially  is  it  so  when  it  is  unnecessary 
to  mix  up  different  classes  of  colouring  matters  in  a  given  colour  scheme.  With 
the  exception  of  a  bright  fast  red,  almost  any  desired  colour  can  be  obtained 
from  one  or  other  of  the  series  of  vat  dyestuffs  ;  and  as  most  vat  dyestuffs  can  be 
used  in  combination  with  the  Alizarin  colours,  the  absence  of  a  good  red  is  not 
of  much  moment.  Such  reds  as  Vat  red,  Helindone  red  3  B.,  and  others  are 
quite  good  enough  for  compound  shades  of  violet,  etc.,  even  if  no  such  bright 
colours  as  the  Ciba  violets  were  on  the  market. 

Unfortunately,  however,  there  is  one  great  disadvantage  attaching  to  the 
use  of  the  Ciba,  Indanthrene,  Algol,  and  Helindone  colours,  namely,  that  of 
expense.  With  regard  to  the  Ciba  blues  and  other  brominated  Indigoes, 
attention  should  be  drawn  to  the  fact  that  they  are  "  tinctorially  weak,"  i.e.  that 
in  consequence  of  their  great  molecular  weight  a  larger  amount  of  dyestuff  is 
required  to  produce  a  given  depth  of  shade  than  is  the  case  with  such  colours  as 
Indigo.  The  expense  of  these  colours  is  not  only  due  to  their  tinctorial  weakness, 
but  also  to  the  large  percentage  of  bromine  which  they  contain.  Indigo  M.L.B./6B., 
for  instance,  is  the  penta-brome  compound,  and  contains  therefore  about  66  per 
cent,  of  bromine,  which  is  not  merely  an  expensive  substance  itself,  but  which  is  the 
direct  cause  of  the  decrease  in  tinctorial  value.  With  respect  to  other  vat  colours, 
the  high  price  may  be  equally  well  attributed  to  the  high  cost  of  manufacture. 
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For  tli  i>  reason  alone  the  use  of  vat  dyestuffa  (with  the  exception  of  the  sulphide 
odours)  1-  restricted  to  the  highesl  olass  of  work  in  shirtings  and  dress  materials, 
and  then  usually  to  fine  patterns  only,  or  such  as  are  printed  in  pale  shades. 

h  is  to  be  boped  thai  in  the  near  future  the  prioe  of  these  excellent  colours 
will  be  brought  down  to  a  poinl  that  will  enable  oalico  printers  to  apply  them 
to  a  much  wider  range  of  styles  than  commercial  considerations  warrant  them 
in  doing  at  present. 

Steam  Mineral  Colours. 

With  the  single  exception  of  Prussian  blue,  the  production  of  mineral 
pigments  on  the  fibre  by  Bteaming  is  a  thing  of  the  past.  The  shades  so 
obtained  are  neither  bo  bright  nor,  of  necessity,  so  intense  ae  those  got  I  ry  first 
printing  a  salt  of  one  of  the  main  constituents,  and  then  precipitating  the 
pigment  by  running  through  a  bath  containing  the  other  constituent. 

Siham  Chbohb  Ykm.i >us  \m,  Obanqbs  may  be  obtained,  according  to 
11.  Schmidt,  by  printing  a  mixture  of  a  soluble  lead  Bait  and  an  insoluble  chromate. 

A  suitable  recipe  for  the  preparation  of  .steam  chrome  yellow  is  ;ls  under: — 

Stbah  Chbomb  Vki.i.ow. 

400  grins.  6  percent,  gum  tragacanth  thickening. 

70     „     acetic  and  9   Tw. 

110      „      lead  nitrate  |        .,-n    f,      ,        .    . 
,,,",,  -or  --in  "|  lead  aeetate. 

l'jti     ,,     lead  acetate  1 

Dissolve  and  add,  when  Cooled  a  little, 

100  grms.  aluminium  nitrate  acetate  28"  Tw. 

Cool  and  add 

200      „      zinc  chromate  50  per  cent,  (or  170  grms.  of  barium  chromate 
50  per  cent.) 

1000 

Print,  steam  for  one  hour,  pass  through  a  hot  li.it  1 1  of — 

1  25   grms   sodium  sulphate  1 

-!05       „       tartaric  acid  at  110°  F. 

(     1  litre  water  I 

Wash  n 1 11 1  dry  up. 

The  above  gives  a  lemon-yellow  pigment  of  a  nposition  approximating  to 

PbCr04.PbS04.  It  also  contains  a  little  aluminium  oxide,  which,  as  is  well 
known,  tends  to  preserve  the  delicate  lone  of  •'lemon  chrome."  The  small 
quantity  of  tartaric  acid  in  the  sodium  sulphate  solution  ensures  the  absence 
of  any  free  carbonates,  whioh  would,  of  course,  be  liable  to  redden  the  shade  of 
the  yellow.  At  the  same  time,  it  probably  reduces  a  minute  portion  of  the 
ohromate,  thus   helping   to  preserve  the  greenish  canarj   yellow    of   the  finest 

shad--  of  lemon  yellow. 

A  chrome  orange  proper  cannot  be  obtained  by  steaming  alone,  but  a  much 

redder  shade  Of  yellow,  which  can   afterwards   he   converted    into   a    pure   or;tU'_'e, 

can  be  obtained  by  a  modification  of  the  above  recipe  for  the  lemon  yellow, 
Sif.am  Chbomi  Oranqb. 

21 "  I  grms.  lead  nitrate. 

136     ,,     5  per  cent,  tragacanth  thickening. 

Dissolve  and  add  when  at  80°  F. 

25  grms.  acetate  of  soda. 
340      „      barium  chromate  50  per  cent,  p 

1000 
Print,  steam,  and  soap. 
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This  printing  colour  gives  a  golden  or  maize  yellow,  which  (if  printed  with 
colours  that  will  stand  the  treatment)  may  be  converted  into  an  orange  by 
passing  through  boiling  lime  water  (1/1000,  or  1  lb.  quicklime  in  100  gallons  of 
water).  When  six  "lumps"  of  120  yards  each  have  passed  through,  the  bath 
is  replenished  with  175  grms.  of  lime  per  1000  litres,  or  2\  oz.  per  100  gallons. 
After  "liming,"  the  goods  are  well  washed  and  soaped. 

The  great  defect  of  all  lead  yellows  is  that  they  tend  to  blacken  when 
exposed  to  the  impure  air  of  towns.  This  is  due  to  the  formation  of  lead 
sulphide  caused  by  the  presence  of  sulphuretted  hydrogen  in  the  atmosphere, 

Cadmium  Yellow,  on  the  contrary,  is  a  sulphide  itself,  so  that  it  is  quite 
unaffected  by  sulphuretted  hydrogen.  In  fact,  the  chief  use  of  cadmium  salts 
in  calico  printing  is  not  for  the  production  of  the  fine  but  expensive  pigment 
so  largely  used  by  artists,  but  for  the  preservation  of  precipitated  lead  yellows. 
For  this  purpose  a  certain  amount  of  cadmium  nitrate  is  ground  up  and  dissolved 
in  the  pigment  paste  ;  and  so  long  as  any  soluble  salt  of  cadmium  remains,  the 
sulphuretted  hydrogen  will  combine  with  it  in  preference  to  acting  upon  the 
insoluble  and  more  inert  lead  chromate. 

In  cases  where  its  expense  is  not  prohibitive,  cadmium  nitrate  may  be  used 
for  the  production  of  an  exceedingly  brilliant  yellow,  which  is  quite  permanent 
in  impure  atmospheres,  and  quite  as  fast  to  light  and  soaping  as  the  various 
lead  yellows.  The  formation  of  cadmium  sulphide  on  the  fibre  by  steaming 
depends  upon  the  action  of  sodium  thiosulphate  on  a  soluble  cadmium  salt. 
Whether  free  sulphur  is  liberated  during  the  reaction  in  the  steaming  chamber, 
or  whether  an  unstable  cadmium  thiosulphate  is  the  first  product,  is  not 
definitely  known.  The  latter  explanation  is  perhaps  the  more  likely,  though 
it  is  possible  to  obtain  the  same  result  by  steaming  a  mixture  of  flowers  of 
sulphur  and  cadmium  nitrate. 

(1)  Cd(N03),  +  Na2S.,03  =  CdS,03  +  2XaN03. 

(2)  CdS,03  +  H.,0  =  CdS  +  H,S04. 

Steam. 

In  any  case  free  mineral  acid  is  liberated,  as  is  proved  by  the  tendering  of 
the  fibre.  This  latter  defect  is  overcome  by  the  addition  of  sodium  acetate. 
The  final  result  may  perhaps  be  expressed  by  the  following  equation  : — 

Cd(N03)2  +  Na2S203  +  H.,0  +  2XaC2H302  =  CdS  +  2NaNOf  +  NaL,S<  >4  +  2( '.,  H  4< ),. 

The  recipe  given  below  is  based  on  these  lines,  and  was  formerly  in  use  on 
the  large  scale. 

Steam  Cadmium  Yellow. 

100  grms.  cadmium  nitrate. 
670      ,,      5  per  cent,  tragacanth  thickening. 
Dissolve,  cool,  and  add 

110  grms.  sodium  thiosulphate. 
120      „      sodium  acetate. 

1000 
Allow    to   stand  a  day  or  two  before  use.     Then  print  on  white  cloth,  steam 
for  an  hour,  wash,  and  soap. 

As  a  printing  colour,  Cadmium  yellow,  in  spite  of  its  excellent  qualities,  has 
never  been  employed  to  anything  like  the  same  extent  as  the  lead  chromates ; 
and  this  not  merely  on  account  of  its  greater  cost,  but  because,  for  most 
purposes,  the  "  chrome "  yellows  and  oranges  are  sufficiently  permanent,  and 
at  the  same  time  adaptable  to  a  greater  variety  of  styles. 
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Prussian  Buns.— Prior  to  the  introduction  of  the  aniline  colours,  Prussian 
blue  was  the  only  really  bright  blue  at  the  disposal  of  the  calico  printer.  The 
usual  method  of  obtaining  blue  patterns  was  t"  pass  cloth  mordanted  (by  printing 
<>r  padding)  in  ferric  oxide  through  an  acidulated  solution  of  potassium  ferro- 
oyanide. 

lFe(OH)8+SK4Fe<CN)8+6H£04~Fe4[Fe(CN)(  |   1  6K,S04+12H,0. 

Prussian  blue. 

The  presence  of  tin  salts  imparts  a  tine  purplish  time  to  the  blue,  and  in  all 
"steam  Prussian  blues "  stannous  ferrocyanide  plays  an  important  part.  Other 
ingredients  also  are  added  to  assist  the  reaction  during  the  steaming  operation, 
■  .v.    mineral   acids   which   liberate   the   hydroferri-  <>r  hydroferrocyanic    acids 

which  decompose  under  the  influence  of  Bteam  with  the  format) f  insoluble 

Prussian  blue,  and  organic  acids  which  act  as  solvents  (oxalic),  and  generally 
accelerate  the  production  of  the  blue. 

strain  Prussian  blues  consist  essentially  of  stannous  and  potassium  ferro- 
oyanides  and  acids  or  acid  salts.  Most  of  them,  however,  contain  ferricyanide 
of  potash  in  addition  to  the  other  ingredients,  anil  its  presence  undoubtedly 
improves  the  shade.     After  printing,  they  are  steamed,  and  then  passed  through 

a  warm  chrome  bath,  or  a  very  weak  solution  of  "cheuiiek,"  to  ensure  the  com- 
plete oxidation  of  any  ferrous  ferrocyanide  which  may  have  escaped  oxidation 
during  "steaming." 

An  exposure  to  the  air  for  some  time  would  have  the  same  effect,  but 
"chroming"  develops  the  colour  instantaneously,  and  is,  moreover,  a  n<i-essary 
operation  in  the  production  of  styles  to  which  Prussian  blue  is  well  adapted. 

The  preparation  of  printing  colours  was  formerly  a  matter  of  profound 
v  among  colour  mixers,  and,  as  a  result  of  their  "rule  of  thumb"  methods, 
the  proportions  of  the  ingredients  employed  to  obtain  one  and  the  same  effect 
differed  considerably.  Each  colour  mixer  worked  according  to  his  fancy,  hence 
the  existence  of  a  large  number  of  recipes  for  "steam  Prussian  blue,"  which  was 
formerly  the  only  bright  blue  available,  and,  as  such,  one  of  the  most  important 
colours  then  known. 

It  would  serve  no  useful  purpose  to  give  a  selection  of  these  old  recipes; 
many  of  them  are  badly  balanced,  and  most  of  them  are  better  fitted  for  Turkey- 
red  "discharging "  than  for  steam  work;  they  contain  an  unnecessarily  large 
of  arid,  and.   judging    from    practical    trials   of  a    feu    of   them,  they  must 

have  caused  an  immense  amount  of  damage  in  the  way  of  "tender"  cloth. 

The  following  two  recipes  have  given  good  results  in  general  steam  work  on  the 
large  scale,  and  will  serve  as  types  of  the  preparation  of  "  steam  Prussian  blue." 
Sikam   Prussian  Blue  I. 
'  350  grms.  water. 
70      ,,      standi. 
10      ,,      ammonium  chloride. 
15      „      olive  oil. 
Boil,  cool,  and  add 

400  grms.  tin  pulp  30  per  cent. 
60     ,,      yellow  prussiate  of  potash  (finely  ground). 
30     „     red 

30      „       tartaric  acid  (powdl  I 
J       5      ,,      oxalic  acid. 
'I      25        ,,        water. 

I      5      „      sulphuric  acid  168°  Tw. 
(  100       „       water. 

1100=  1000  after  boiling  the  first  part. 
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Steam  Prussian  Blue  II. 

300  grins,  water. 

120      „  light  British  gum. 

60      „  yellow  Prussiate  of  potash. 

40      ,,  ammonium  chloride. 
Boil,  cool,  and  add 

400      ,,  tin  pulp  30  per  cent. 

{20      ,,  red  prussiate.  I 

60      ,,  boiling  water.  J 

10      ,,  alum  (finely  ground). 

20      „  bisulphate  of  soda  [NaHSOJ  (powdered). 

5      „  oxalic  acid. 

5      ,,  sulphuric  acid  168°  Tw. 

60      ,,  water. 

1100-  1000  when  finished. 
Print  both  these  blues  on  either  oiled  or  nnoiled  cloth ;   steam  the  goods  for 
an   hour,   and   then   develop  the    full   shade  by  a  short  run  through  a  I  per 
cent,  solution  of  bichromate  of  potash  at  140°  F.,  wash  well,  and  dry. 

Tin  Pulp  for  above. 

I    430  grms.  yellow  prussiate  of  potash. 
a  |  2000      „      water. 

(    450      ,,      stannous  chloride. 
b  -     100      ,,      hydrochloric  acid. 
|  2000      „      water. 
Dissolve  a  and  b  separately;   add   them   together;   wash    the    precipitate  4-5 
times  by  decantation,  and  then  filter  it  to  1500  grms.  =  about  30  per  cent,  paste 
of  tin  ferrocyanide. 

In  addition  to  acting  as  a  simple  blue,  Prussian  blue  was  also  employed  as 
the  blue  element  of  fast,  deep  "  steam  greens."     For  this  purpose  it  was  combined 
with  Persian  berry  or  Quercitron  bark  extracts,  the  tin  lakes  of  which  arc  very 
bright ;  so  that  very  good  clear  greens  and  olives  resulted  from  the  mixture. 
Steam  Prussiate  Green  I. 
520  grms.  water. 
140      ,,      Persian  berry  extract  48°  Tw. 

65      ,,      powdered  alum. 
145      „      British  gum. 

100      „      yellow  prussiate  of  potash.     Boil,  cool,  and  add — 
1     15      ,,      stannous  chloride. 
•>     15      ,,      oxalic  acid. 
(110      „      water. 

1110=1000  when  finished. 

Steam  Green  II. 

530  grms.  water. 

140      ,,      Quercitron  bark  extact  48°  Tw. 

60      ,,      alum. 
145      ,,      British  gum.     Boil,  cool  a  little,  and  add — 
100      „      tin  ferrocyanide  (tin  pulp)  30  per  cent. 
j    10      ,,      red  prussiate  of  potash. 
(    50      „      boiling  water. 

{15      ,,      oxalic  acid. 
50      ,,      boiling  water. 

1100=  1000  when  finished.     Print,  etc.,  exactly  as  for  Prussian  blue. 
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The  ohiei  drawbaok  of  aU  Prussian  blues  is  that  they  will  not  stand  soaping. 
The  slightest  ezoess  of  alkali  decomposes  them,  leaving  yellow  ferric  < '\ i< !<•  on  the 
Bbre,  Exposure  Forany  length  of  time  to  strong  lighl  oauses  them  to  fade  Borne 
what,  but  the]   recover  their  original  intensity  again  if  kept  in  a  dark  place. 

STBAM  Mano\m>k  I  Shown. — The  excellent  fastness  of  Manganese  brown 
or  Manganese  bronze  produced  as  a  plain  shade  by  passing  cloth  padded  in 
manganese  chloride  through  a  solution  of  caustic  Bodaand  bleaching  powder,  or 
biohromate  of  potash  and  ammonia,  Led  to  several  attempts  being  made  to  obtain 

the  same  colour  directly  by  printing  and  steaming.     Of  these,  the  most  successful 

was  the  method  suggested  by  Balanohe,  who  printed  a  mixture  of  manganese 
chloride,  bichromate  of  soda,  and  acetate  of  soda.  On  steaming,  an  unstable 
eliminate  of  manganese  is  formed  which  decomposes,  with  the  ultimate  formation 
of  the  brown  oxide.  The  acetate  of  soda  is  added  to  prevent  the  tendering  of 
the  fibre  by  the  hydrochloric  acid  liberated  during  the  reaction. 

Steam  Manganese  brown  is  out  of  date  at  the  present  time,  having  been 
displaced  by  other  and  more  generally  applicable  colours.  The  following  recipe 
will  Berve  to  illustrate  the  method  of  Halanche. 

Stbau  Manganese  Brown. 
500  grins,  water. 

10      ,,      olive  oil. 
100      „      starch. 
Boil,  turn  off  steam,  and,  when  cooled  a  little,  add — 

150  grins,  bichromate  of  soda. 
Cool  and  add 

125      ,,      manganese  chloride  [  MnCL. 4  lijO], 
125      „      acetate  of  soda. 

1000 
Print,  steam,  allow  to  lie  an  hour  or  two,  and  then  wash  and  soap.     If   the 
other  colours  of  the  design  allow  (if  it,  the  goods  are  improved  by  a  short   run 
through  "chemick"  .V   Tw.  immediately  after  steaming,  in  which  case  they  may 
be  washed  and  Boaped  at  mice  without  the  necessity  of  lying  exposed  to  the  air. 

All  the  steam  mineral  colours  may  be  used  in  combination  with  the  vegetable 
yellows  and  browns,  and  with  a  strong  Logwood  iron  or  Logwood  chrome  black  ; 
but  the  styles  of  work  for  which  they  "ere  formerly  in  demand  are  now 
executed  by  other  and  more  reliable  means,  and  they  have  fallen  into  practically 
complete  disuse. 

The  Loose  Steam  Style. 

This  style  is  characterised  by  the  brilliancy  and  fuiritiveness  of  its  colours. 
A 1 1  \    colouring    matter    that    will    give    the    required  shade   is   used    irrespective  of 

its  fastness  or  its  capability  of  being  fixed  upon  the  fibre.  The  goods  are  not 
required  to  undergo  any  washing,  fixing,  or  soaping  operations,  and  are  ready 
for  finishing  as  soon  as  they  are  steamed.  Even  steaming  is  dispensed  with, 
except  in  cases  where  if  is  cheaper  or  more  convenient  to  use  a  mordant  colour 

— e.<j.    Logwood    black,    Alizarin    el late,  Persian   berry   yellow,   etc  —  than   to 

make  up  a  special  "loose"  colour. 

The  cloth  is  usually  prepared  in  "oleine,"as  already  described,  and  the  goods, 
after  printing  and   steaming,   are   finished  at  once  either  by   back   starching  or 

simply  by  "hot  calendering." 

Alizarin  is  often  used  for  the  red  in  "loose"  work,  and  the  olivesand  browns, 
blacks  and  chocolates  are,  as  a  rule,  fast  mordant  colours,  simply  because  they 
are  the  cheapest;  but  the  pinks  are  for  the  most  part  phtliilem  colours  like 
Phloxine,  Kosine,  and    Hose  Bengale  ;    the  yellows   Auramine  or  Thioflavine  T. 
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without  tannic  acid  ;  and  the  blues,  violets,  greens,  and  oranges  are  also  basic 
colours  without  any  mordant  whatsoever.  The  basic  aniline  colours  printed  on 
oiled  cloth  are  exceedingly  bright,  and  are  to  some  extent  fixed,  but  they  cannot 
be  regarded  as  fast  colours  when  so  applied ;  in  fact  they  are  very  "  loose " 
to  soap,  and  much  less  permanent  to  light  than  when  fixed  as  double  tannates, 

Most  of  the  acid  colours  are  also  largely  employed  in  the  "  loose  steam  style," 
either  alone  or  in  conjunction  with  alumina  or  chrome  mordants,  with  which  they 
form  lakes  that  are  just  sufficiently  insoluble  to  prevent  the  colours  from  running 
during  the  processes  connected  with  finishing.     They  are  quite  loose  to  snap. 

The  Crocein  scarlets  (Bayer),  Scarlet  <i  It.,  etc.  (M.,  L.  iV  I!.),  Ponceau  F.F.R., 
and  Amaranth  (Cassella),  none  of  which  can  be  fixed  on  cotton,  are  all  used  for 
red  grounds  in  "  loose  work  "  on  calico.  They  produce  excessively  brilliant  fiery 
reds,  that  wash  out  almost  completely  on  soaping.  In  short,  any  colour  that 
will  yield  the  desired  effect  may  be  used  in  "loose  work,"  whether  it  be  fast  or 
loose,  a  dyestuff  proper,  or  merely  a  stain.  Dark  colours  like  blacks,  navy  blues, 
and  chocolates,  also  olives,  are  generally  fast  mordant  colours,  while  the  lighter 
and  brighter  pinks,  yellows,  greens,  and  blues  are  obtained  either  from  the  acid 
colours,  phthalein  colours,  or  basic  colours  simply  thickened,  with  or  without  the 
addition  of  "Alizarin  oil,"  or  the  acetates  of  aluminium  or  chromium. 

For  Eosines  and  acid  colours  the  following  directions  may  be  followed  ;  the 
basic  colours  require  no  special  mention. 

Eosine  Pink   (with  chrome). 

(     25  grms.  Eosine  or  Erythrosine. 
)  250      „       water. 
650      ,,      starch  or  tragacanth  paste. 
75      ,,      acetate  of  chrome  30°  Tw. 

1000 

All  Eosines,  Phloxines,  Erythrosines,  Rose  Bengale,  Uranine  yellow,  and  other 
phthalein  colours  may  be  made  up  according  to  this  recipe.  If  desired,  the 
chrome  can  be  left  out,  but  the  colours  are  apt  to  run  in  finishing  if  no  chromium 
salt  is  present. 

Crocein  Scarlet  (with  alumina). 

35  grms.  Crocein  scarlet  (any  brand). 
350      ,,      water. 
515      ,,      tragacanth  5  per  cent. 
100       ,      acetate  of  alumina  25°  Tw. 

1000 

This  recipe  will  serve  for  all  brands  of  oxy-azo "  colours  of  the  Crocein  class  ; 
also  for  Naphthol  yellows,  etc.,  for  which  alum  may  be  used  in  place  of  "red 
liquor." 

The  Soluble  and  Alkali  blues  may  be  applied  in  much  the  same  way. 

Soluble  Blue. 

35  grms.  Alkali  or  Soluble  blue. 

300      „  water. 

50      ,,  ammonium  citrate  20°  Tw. 

50      ,,  neutral  Turkey-red  oil. 

515      ,,  starch-tragacanth  paste. 

50      „  acetate  of  chrome  30°. 

1000 
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All  the  ammonium  and  sodium  salts  <>f  the  Roaaniline  blue  Bulphonia  acids 
can  be  applied  in  the  same  way. 

The  "  loose  Bteam  style "  of  printing  is  used  mainly  for  temporary  decorations, 

anil  for  certain  foreign  markets  where  brilliancy  ami  cheapness  are  more  important 
than    fastness.       ( 'ommereially    it     may    hi'    of    some     value,    hut     technical  ly    and 

artistically  it  is  of  no  interest  whatever.  The  designs  employed  are  frequently 
of  the  highest  class,  being  those  thai  have  already  served  their  purpose  in 
previous  yean  for  the  home  market,  but  the  colours  in  which  they  are  printed  are 
for  the  most  part  outrageously  crude  and  vulgar  ;  and  while,  perhaps,  harmonising 

well  Bl gh  with  the  brilliant  surroundings  of  the    Kast    and    the  Tropics,  they 

are  at    the   same  time  unsuited  to  those  regions   by  reas f  their   general 

fugitiveness. 

"Padding''  and  "Covering"  Styles. 

These  styles  are  not  restricted  to  any  particular  class  of  colouring  matters, 
and  therefore  they  may  be  described  here  as  well  as  elsewhere.  In  fact  the 
affects  obtained  by  "padding"  and  "covering" are  due  more  to  the  mechanical 
means  of  applying  the  colouring  matters  to  the  fibre  than   to  the  chemical 

operations   comer I    in   their   fixation. 

\  "  padded  "  or  "  covered  "  print  displays  a  pattern,  either  in  w  hite  or  colour, 
or  both  combined,  on  a  plain  or  figured  ooloured  ground;  and  differs  from  an 
ordinary  multicolour  print,  uol  in  appearance,  hut  in  the  method  of  its  produc 
tiou,  which  allows  of  the  same  ground  roller  being  used  for  any  number  of 

patterns.  These  patterns  may  he  printed  at  Separate  limes,  ami  then  all  he 
"  covered  "  or  "  padded  "  at  once  with  one  roller,  tints  effecting  a  great  saving  in 
both  engraving  and  material  (copper). 

A  "cover  roller"  is  a  copper  roller  engraved  all  over  its  surface  with  a  fine 
delicate  pattern,  such  as,  for  instance,  a  tine  cheek,  a  honeycomb,  a  continuous 
trail,  a  series  of  fine  perpendicular  or  of  oblique  lines  or  spots,  etc.;  and  a 
"pad  "  is  a  roller  engraved  so  as  to  print  a  uniform  flat  tint  over  the  whole  of 
the  cloth,  i.e.  dye  it  on  one  side  only.  It  is  obvious  that  if  a  lighter  colour  is 
printed,  with  either  of  these  rollers,  on  cloth  already  printed  in  a  darker  pattern, 
the  latter  will  show  through  the  lighter  ground,  and  its  darker  colour  will  mask 
the  paler  tint  of  the  Over-print.  When  a  white  pattern  is  required  "ii  a  coloured 
ground  Obtained  in  this  way,  the  cloth  is  first  printed  with  a  mixture  containing 
some  suhstance  or  substances,  capable  of  preventing  the  fixation  of  the  colour 
applied  by  the  cover  or  pad  roller.  These  mixtures  are  known  as  "resists"  or 
"reserves,"  and  they  act  in  various  ways,  sometimes  destroying  the  colouring 
matter,  sometimes  preventing  its  combination  with  the  mordant,  and  sometimes 
forming  a  soluble  and  stable  compound  with  the  mordant,  which  is  washed 
out  of  the  doth  in  subsequent  operations.     Apart  from  their  chemical  action, 

" resists "  also  act  □ hanically  by  obstructing  the  entrance  of  the  colour  into 

the  body  of  the  cloth  to  be  printed.  Occasionally,  indeed,  their  action  is 
entirely  mechanical. 

The  composition,  etc.,  of  the  numerous  "resists"  used   for  different   ols 
of  colouring  matters  and  mordants  will  lie  dealt    with   in  a  special  chapter.      It 
may   be   noted   here,  however,  that  citric'  acid  (or  tartrate  of  chromium)   is  the 
resist  most  commonly  employed  for  Alizarin  pinks. 

The  modus  operandi  in  producing  a  red  and  white  pattern  on  a  pink  or  red 
ground  by  steaming  is  as  follows: — 

(1)  First  print  on  oiled  cloth  a  two-colour  design  in  steam  Alizarin  red  and 
a  thickened  solution  of  tartrate  of  chromium.      Dry  the  goods  well  and  then — ■ 

(2)  Over-print  them  with  either  a  cover  or  pail  roller  in  steam  Ali/arin  red 
or  pink,      Dry  well. 

(3)  Steam  for  one  hour  in  the  continuous  Bteamer,  wash  well,  ami 
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Wherever  the  tartrate  of  chromium  has  been  printed,  the  ground  colour 
printed  over  it  will  have  been  prevented  from  developing  during  the  steaming 
operation,  and  in  the  final  washing  and  soaping  it  will  be  removed  entirely, 
carrying  along  with  it  those  portions  of  the  undeveloped  colour  which  fell  over 
it  in  the  second  printing,  and  leaving  a  more  or  less  perfectly  white  object  in  its 
place.  The  red  is,  of  course,  unaffected  by  the  over-printing,  and  develops  in 
the  usual  way;  so  that  the  final  effect  obtained  is  that  of  a  red  and  white 
pattern  on  a  pink  ground.  The  ground  will  be  plain  or  "  patterned  "  according 
as  the  roller  used  in  the  second-  or  over-printing  was  a  "pad"  or  a  "cover." 
A  red  pattern  will,  if  large  enough,  show  up  well  on  a  fine  red  "  cover,"  but 
it  is  almost  needless  to  point  out  that  a  "pad"  should  always  lie  lighter  than 
the  lightest  colour  in  the  pattern  to  be  "padded." 

By  employing  suitable  resisting  agents,  similar  effects  to  the  above  can  be 
obtained  with  the  Insoluble  azo  colours,  Sulphide  colours,  basic  aniline  colours, 
Aniline  black,  iron  and  aluminium  mordants  (dyed  style),  and,  in  fact,  with 
almost  every  group  of  colouring  substances  known. 

The  object  of  both  "resisting"  and  "discharging"  processes  is  the  same,  i.e. 
the  production  of  a  white  or  coloured  design  on  a  coloured  ground  that  has  not 
been  specially  engraved  for  it.  The  main  difference  between  the  two,  apart 
from  chemical  questions,  is  that  in  the  case  of  "  resists  "  the  development  or 
fixation  of  the  ground  colour  is  prevented  altogether,  while  in  the  case  of 
discharges  the  fully  developed  ground  colour  is  subsequently  destroyed  by  the 
oxidising  or  reducing  action  of  the  discharging  agents — in  a  word,  bleached  out. 

Colours  produced  on  the  Fibre  by  Condensation. 

In  the  year  1898  the  Farbwerke  Hochst  patented  a  process  for  the  direct 
production  and  simultaneous  fixation  of  certain  basic  colours  on  the  fibre. 

These  colours  are  obtained  by  the  condensation  of  the  nitroso-bases  of 
tertiary  aromatic  amines  with  various  phenols,  and  constitute  what  are  known 
as  the  oxazine  dyestuffs.  They  form  insoluble  lakes  with  tannic  acid,  and 
their  mode  of  application  allows  of  all  the  components  of  the  lakes  being 
printed  on  the  cloth  together  and  without  any  previous  preparation.  A  short 
steaming  in  the  rapid  ager  is  sufficient  to  develop  the  colour,  which  is  then 
further  fixed,  in  the  usual  way  for  basic  dyestuffs,  by  a  run  through  tartar 
emetic. 

Several  nitroso-bases  and  several  phenols  may  be  used  in  the  production  of 
these  colouring  matters,  but  the  most  interesting,  and  in  fact  the  only,  combina- 
tion used  to  any  extent  on  the  large  scale  is  Resorcin  blue  M.K.,  the  result  of 
the  condensation  of  p-nitroso-dimethylaniline  with  resorcin. 

The  other  bases  and  phenols  yield  different  shades  of  blue,  which  have  been 
distinguished  from  the  above  by  the  brand  marks  Resorcin  or  Xitroso-blue 
A.D.,  M.D.,  T.O.,  etc.  They  are  not  in  much  demand,  as  the  Resorcin  blue  M.R. 
gives  the  most  popular  shade  of  navy  blue. 

Although  the  Nitroso-  or  Resorcin-blues  are  useful  for  the  direct  printing  of 
dark  navy-blue  blotches,  their  most  important  application  is  in  the  production 
of  imitation  Indigo  discharges.  For  this  purpose  the  cloth  is  slop-padded  in 
a  mangle  through  a  solution  of  the  blue  mixture  ;  and  as  the  development 
of  the  colour  is  prevented  entirely  by  the  presence  of  reducing  agents,  it 
is  easily  possible,  by  printing  these  on  the  padded  and  dried  cloth,  before 
steaming,  to  obtain  fine  resist  effects  in  white  and  colours  on  a  deep  indigo- 
like ground. 

Para-nitroso-dinicthylaniline  comes  into  commerce  either  solid  or  in  the  form 
of  a  50  per  cent,  paste,  as  Nitroso-base  M.  ;  and  resorcin  is  supplied  either  as 
such,  or  mixed  with  the  requisite  quantity  of  tannic  acid,  as  Tannoxypheuol  R. 
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The  hydrochloride  ol  p-nitroeo-dimethylaniline  may  also  be  used  in  place  of 
Nitroso-base  M.  :  it  is  very  Boluble  in  water,  l>ut  otherwise  has  no  advantage 
over  tin-  base. 

In  preparing  either  the  printing  or  the  padding  colour  the  following 
directions  are  to  be  observed  : — 

The  nitroso-base  is  first  dissolved  in  water  containing  hydrochloric  acid  and  a 
little  glycerin,  and  is  then  mixed  with  the  thickening  ;  to  this  is  then  added  a 
solution  of  reeorcdn  or  Tannoxyphenol  K.  in  water,  and  finally  a  small  quantity  ol 
oxalic  acid.  If  resorcin  is  used,  the  tannic  acid  is  added  separately,  and  either 
before  or  after  the  oxalic  acid. 

Xitroso-Bi.uk  M.R.  (for  printing),  (M.,  L.  &  B.)  I. 

II, (Mill  grins,  acid  starch  paste 

200  „  glycerin. 
Add 

i    260  „  Xitroso-base  M.  50  per  cent. 

JOT  „  water. 

(      87  „  hydrochloric  acid  36°  Tw. 
Mix  well  and  add  first 

(    200  grms.  resorcin  in 

I  1470  ,,  water. 

{60  ,,  oxalic  acid. 

500  „  water. 

600  .,  tannic  acid  50  per  cent,  solution  in  acetic  acid. 

400  „  phosphate  of  soda  20  per  cent,  solution. 


To  10,000      „      with  water. 
Print  on  white  cloth,  dry  gently,  steam    for   2-3   minutes  at    212"  F.   in  the 
rapid  ager,  and   then  fix   through   tartar  emetic  exactly  as  for  basic  dyestuffs, 
wash  and  soap. 

With  Tannoxyphenol  the  same  procedure  is  observed,  except  that  the  above 
quantities  of  resoroirj  and  tannic  acid  are  replaced  by  325  grms.  of  Tannoxy- 
phenol. 

The  phosphate  of  soda  is  introduced  to  prevent  the  tendering  of  the  fibre  by 
the  acids  during  steaming. 

The  amount  of  tannic  used  has  considerable  influence  on  the  shade  produced. 
By  diminishing  the  above  quantity  a  redder  and  rather  darker  shade  of  blue  is 
obtained  ;  by  increasing  it.  the  shade  becomes  greener  and  a  little  lighter,  and 

at   the  same  time  faster  to  BOaping. 

Padding  colours  are  made  up  in  exactly  the  same  way  as  printing  colours, 
with  the  exception  that  the  acid  starch  paste  is  replaced  by  water  or  a  thin 
bagacanth  mucilage. 

For  particulars  of  the  methods  of  resisting  Xitroso-blues,  see  under  "Resists 
and  Disoharg 

The  drying  of  Nitroso-bluee,  whether  printed  or  padded,  requires  careful 
attention.  If  jxissilile,  the  goods  should  be  dried  in  hot  air,  care  being  taken 
to  prevent  them  from  touching  any  of  the  drying  chests  that  may  form  part 
of  the  apparatus.  If  over-dried,  the  final  shade  becomes  dull  and  grey-looking. 
The  best  results  are  obtained  when  the  colour  of  the  dried  goods  is  a  pure 
bright   yellow.      At   the   same   time,   by  working   with   an  acid   colour  containing 

no    phosphate,    it     is    possible,    with    care,    to    dry    the    •_' Is    over   steam  heated 

Cylinders  and  yet  obtain  satisfactory  results.  In  BUCh  cases  the  first  three  or 
four  cylinders  must  be  Wrapped  with  Calico,  and  the  temperature  of  the  rest 
must  be  kept  down  to  a  point  just  sufficient  to  dry  properly.  The  colour  given 
below  has  given  good  results  in  practical  trials. 
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Rbsorcix  Blue  II. 

|     "26  grins.  Xitroso-base  M.  50  per  cent. 


<    25      , 

water. 

(    20      , 

,      phosphoric  acid  50  per  cent. 

633      , 

,      acid  starch  paste. 

Mix  and  add 

f    20      , 
1  150      , 

,      resorcin. 

,      water. 

)    30      , 
I    30      , 

,      tannic  acid. 

,      acetic  acid. 

1      6      , 

,      oxalic  acid 

1    60      . 

,      water. 

1000 

Print,  dry  gently  as  described,  steam  2-3  minutes  at  200°  F.,  fix  in  tartar  emetic 

and  chalk,  wash  and  soap. 

Another  colour  which  may  be  dried  over  tins  is  as  follows : — 

Nitroso-Blue  III. 

J  530  grnis.  thick  starch  tragacanth  paste. 

I     15      „      glycerin. 

f    24      ,,      Nitroso-blue  base  M.  50  per  cent.  I  r,.      ,      ,  , 

{  nr.n      "  ,.        .,,,„,  r  \  Dissolve  lukewarm. 

|  200      „      acetic  acid  9    Tw.  J 

Mix,  cool,  and  add 

(    20  grms.  resorcin  in 

I  100      „      water. 

60      „      20  per  cent,  oxalic  solution. 

60      „      50  per  cent,  acetic  acid  tannin  sol. 

Make  to   1000 

Print,  etc.,  as  for  Blue  II. 

Nitroso-blues,  being  fixed  with  tannic  acid,  can  be  toned  at  will  by  the 
addition  of  suitable  basic  dyestuffs,  or  they  can  be  mixed  with  existing  basic 
printing  colours  to  produce  greens,  etc.  The  usual  colours  made  use  of  for 
toning  are  Auramine,  Methyl  violet,  Methylene  blue,  and  Brilliant  and 
Methylene  greens. 

Xiti-oso-blue  M.R.,  when  produced  according  to  the  first  recipe,  can  be 
steamed  for  an  hour,  after  the  first  short  run  through  the  rapid  ager, 
without  injuring  the  shade  and  without  tendering  the  fibre ;  so  that  it  is 
suitable  for  printing  along  with  Alizarin  red  and  other  steam  colours. 

The  Kitroso  colours  form  a  group  apart  from- all  others  ;  but  as  they  resemble 
steam  colours  more  than  any  other  class,  and  as  they  are  applied  by  direct 
printing,  they  have  been  described  along  with  this  style  in  preference  to  treating 
them  in  a  special  chapter. 

Notes  on  the  Preparation  of  Compound  Shades. 

It  rarely  happens  that  all  the  separate  colours  of  a  multi-colour  pattern  are 
obtained  from  pure  unmixed  dyestuffs.  In  the  majority  of  cases,  not  more  than 
one  or  two  of  the  colours  of  an  elaborate  colour  scheme  are  so  obtained,  the 
real  of  them,  consisting  of  various  shades  of  brown,  olive,  gold,  grey,  etc.. 
being  produced  by  the  admixture  of  two  or  more  suitable  colouring  matters. 
Since  by  far  the  greater  number  of  printing  colours  in  everyday  use  consist  of 
mixtures  of  this  sort — compound  shades  that  are  impossible  to  obtain  from  any 
single   dyestuff — it   is   necessary  that   the  calico  printer's  colourist  should  not 
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only  understand  how  to  apply  individual  dyestufis  (thai  is,  what  thickenings, 
mordants,  etc,  to  use),  hul  that  he  should  also  know  how  to  modify  the  shades 
they  yield,  and  how  to  oombine  them  for  the  production  of  the  thousand  and 
one  soft,  delicate,  Bubdued  colours  that  play  so  important  a  part  in  modern 
high-class  textile  printing.  Merely  to  match  or  modify  the  actual  Bhade  of 
a  colour  is,  at  most,  a  question  oi  a  more  or  less  lengthy  series  of  experiments  ; 

lint  tn  match  or  modify  it  as  desired,  in  the  shortest  possible  ti ,  and  in  auoh 

a  manner  that  it>,  oomponenl  colours  will  all  behave  in,  approximately,  the 
same  way  towards  light,  soap,  and  oilier  destructive  agencies,  requires  some 
knowledge  of  tlic  theory  of  colour,  and  of  the  properties  of  the  colouring 
matters  employed. 

For  all  practical  purposes,  the  Newtonian  theory  of  colour,  which  takes  red, 
yellow,  and  blue  as  the  primary  colours,  orange,  green,  and  violet  or  purple  as 

the    b( adaries,    and    the    various    shades    of    brown,    olive,    grey,   etc.,   as 

tertiaries,  is  the  only  one  applied  in  textile  colouring.  But  it  must  be 
reganli  a  technically  valuable,  and  quite  the  most  convenient,  system 

of  "colour  mixing"  rather  than  as  a  srientilie  theory  of  colour ;  for  while  it 
accounts  satisfactorily  for  the  effects  obtained  by  the  eomhination  of  coloured 
bodies,  it  was  based  upon  an  erroneous  conception  of  the  nature  of  colour  itself, 
and  consequently  if  breaks  down  when  applied  in  explanation  of  many  of  the 
most  striking  colour  phenomena  observed  by  later  workers  in  the  field  opened 
up  by  Newton's  own  discovery  that  white  light  is  a  compound  of  seven  distinct 
colours. 

The  following  definitions  will  make  plain  the  meaning  of  some  of  the  terms 
used  to  distinguish  between  the  various  qualities  of  colour,  and  in  connection 
with  colouring  matters. 

(1)  (01  mi;  itself  is  a  mental  effect  produced  by  the  wave  pressure  of  the 
"ether"  on  that  ultrasensitive  portion  of  the  optic  nerve  which  constitutes  the 
retina  of  the  eye.  The  waves  of  undecomposetl  white  light  produce  the  sensation 
of  white,  hence  colour  is  the  intangible  product  of  the  decomposition  of  light. 

(2)  Coloubing  Matters,  be  they  pigments,  dyestufis,  or  any  other  substance, 
are  the  material  agents  which  decompose  immaterial  light  in  such  a  way  that 
only  one  of  its  const  it  ucnt  colours,  together  with  a  larger  amount  of  unaltered 
white  light,  is  reflected  from  their  surfaces.  All  bodies  absorb  a  certain  amount 
of  light.  If  very  little  is  absorbed,  and  that  little  as  such,  the  body  is  white  ; 
but  if  the  absorbed  light  be  decomposed,  the  body  appears  coloured,  and  its 
particular  colour  depends  upon  which  of  the  decomposition  products  it  is  unable 
to  retain  permanently.  Thus  a  piece  of  Turkey-red  cloth  appears  red  in  white 
light  because,  while  reflecting  the  greater  porti >f  tin1  rid  light  tailing  upon  it, 

it  absorbs  the  green  rays,  the  rest  complementing  each  other  to  form  white  light. 

But  red  is  also  capable  of  reflecting  orange  and  purple,  and  if  looked  at 
through    blue   and  yellow  glasses  will  appear  purple  and  orange  respectively, 

Owing  to  the  fact   that  it  reflects  or   returns  just    those   particular  shad'  -   of   the 

two  colours  to  which  the  glasses  tire  transparent.  The  same  applies  to  the 
various  analogous  effects  obtained  with  other  colours \  at  the  same  time  it  must 
be  observed  that,  although  till  coloured  bodies  are  capable  of  reflecting  or  are 
transparent  to  any  one  of  a  certain  limited  range  of  colours,  they  never,  under 
any  circumstances,  reflect  or  transmit  more  than  one  colour  .at  a  time,  and  that 
colour  varies  with  the  kind  of  light  thrown  upon  them:  to  put  it  in  another 
way,  the  (towers  of  .absorption  and  reflection  of  coloured  bodies  vary  with  the 
light   in   which   they  .are   viewed.      Bed   absorbs  green   entirely  ;  therefore   when 

Turkey  red  is  viewed  in  green  light  it  appears  black,  -tme  pure  green  light 
contains  no  colour  that  is  reflected  by  red. 

Colouring  matters  will  be  referred  to  as  colours  simply  from  this  point 
onwards. 


324  TEXTILE    PRINTING. 

(3)  Shade. — Strictly  speaking,  this  term  refers  to  the  chromatic  composition 
of  a  colour.  Thus  Indigo,  Prussian  blue,  and  Alizarin  blue  represent  different 
shades  of  blue.  In  a  wider  sense,  "shade"  is  applied  to  distinguish  between 
different  intensities  of  the  same  colour,  as  for  example  dark  and  light  "shades" 
of  Indigo.  This  use  of  the  term  is  perhaps  incorrect,  but  it  is  difficult  to  describe 
the  effects  it  represents  otherwise,  except  by  the  use  of  the  following  term. 

(i)  Tint  refers  to  that  condition  of  a  colour  arising  out  of  its  dilution  with 
water,  paste,  gum  solution,  or  white.  Its  shade  remains  the  same,  but  its 
intensity  or  depth  is  reduced.  By  a  "tint"  is  generally  understood  a  very  pale 
colour. 

(5)  Reduction  is  a  term  used  to  denote  both  the  thickening  paste  employed 
to  reduce  the  intensity  of  a  colour  and  the  reduced  colour  itself.  Thus  starch 
paste  is  a  "reduction,"  and  a  four-reduction  of  Alizarin  pink  means  that  one 
part  of  standard  pink  has  been  added  to  four  parts  of  starch  paste  or  other 
thickening. 

(6)  Tone  is  the  effect  produced  on  a  colour  by  various  influences  which 
apparently  modify  its  shade.  A  yellow  spot  on  a  red  ground  appears  to  be 
greener  than  the  same  spot  on  a  blue  ground  ;  and  again,  a  pink  is  always  a  pink 
in  white  light,  whether  the  light  be  dull  or  bright,  but  it  has  a  different 
appearance  in  each  case.  The  colour  remains  the  same,  but  its  "  tone "  is 
modified. 

(7)  Harmony  of  Analogy  is  the  effect  of  arranging  a  series  of  similar  colours 
of  different  shades,  strengths,  and  tints,  as,  for  instance,  the  combination  of 
yellows,  browns,  oranges,  and  chocolates. 

(8)  Harmony  of  Contrast,  on  the  contrary,  consists  in  the  pleasing  arrange- 
ment of  different  colours.  Thus  a  floral  design  may  be  arranged  to  show  a 
harmonious  effect  by  using  different  colours  for  the  flowers,  leaves,  stems,  and 
background.  For  example,  red,  pink,  yellow,  and  pale  blue  flowers,  green  or 
olive  leaves,  brown  stems,  and  a  dark  blue  background. 

(9)  Primary  Colours  arc  pure,  unmixed  colours.  In  all  that  relates  to 
textile  colouring  and  the  arts  generally,  the  primary  colours  are  red,  yellow,  and 
blue.  In  their  purest  form  they  cannot  be  obtained  by  any  sort  of  chromatic 
combination  of  other  colours. 

(10)  Secondary  Colours. — Orange,  green,  and  violet  are  the  result  of 
mixing  two  primaries  in  airy  proportions. 

(11)  Tertiary  Colours. — Browns,  greys,  and  olives  contain  all  three 
primaries  in  various  proportions.  Their  qualitative  composition  (chromatically) 
is  the  same,  their  particular  character  being  due  to  the  predominance  of  one 
primary  over  the  others.  Tertiary  colours  result  from  the  mixture  of  either  the 
three  primaries,  or  a  primary  and  its  eomplemcntaiy  secondary,  or  from  any  two 
secondaries  in  any  proportions. 

(12)  Complementary  Colours. — Helmholtz  and  Maxwell  regarded  those 
colours  as  complementary  which,  when  mixed  together,  produced  white  light. 
But  as  no  mixture  of  coloured  bodies  can  possibly  yield  white,  this  definition 
does  not  apply  to  dyestuffs,  etc.,  and  some  other  must  therefore  be  found. 

As  all  known  colours  consist  of  one  or  more  of  the  three  primaries — red, 
yellow,  and  blue — and  as  it  is  universally  recognised  that  the  presence  of  each 
of  these  (or  their  compounds)  is  absolutely  essential  to  the  perfect  harmony  of 
any  colour  scheme,  it  is  clear  that  the  absence  of  any  one  of  them  would  create 
a  feeling  of  dissatisfaction.  The  eye  naturally  craves  for  the  missing  colour — for 
the  completion  of  the  primary  triad.  So  much  so  is  this  the  case  that  it  is 
impossible  to  look  for  long  at  a  pure  primary  colour  or  an  inharmonious 
combination  without  fatiguing  the  eye,  which  becomes  to  some  extent  blinded 
by  the  strain  of  continually  striving  to  complete  the  set  of  primary  colours.  In 
order  to  avoid  this  colour  weariness,  it  is  customary  in  examining,  say,  Turkey 
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red,  for  the  cloth  looker  to  cast  his  eyes  from  time  to  time  on  some  bright-green 
object,  such  as  -recti  paper.  Green  being  a  secondary  colour,  composed  of  blue 
and  yellow,  makes  up  the  complement,  or  completes  the  gel  of  primary  colours, 
and  so  affords  relief  to  the  bj b, 

The  simplest  method  of  determining  the  complementary  of  a  given  colour 
is  to  gaze  fixedly  at  a  fairly  large  spot  of  it  for  a  minute  or  two,  and  then  to 
oasl  the  eye  on  a  piece  of  white  paper,  when  there  will  appear  on  the  blank 

paper  a  similar  spot,  but  of  a  quite  different  colour.     This  colour  is  th 0 

piemen t a ry  of  the  our  first  looked  at.  If  one  eye  only  1-  used  in  the  first 
instance,  the  effect  of  the  complementary  colour  is  much  more  pronounced  by 
winking  rapidly,  with  each  eye  alternately,  at  the  white  paper.  In  this  way 
the  following  colours  are  found  to  be  complementary  : — 

Red  to  Bluish-green. 

Blue         ,,  Yellowish-orange 
fellow       ,,    Indigo  blue  (reddish). 
Violet       ,,  Greenish-yellow  (lemon), 
Green       ,,  Yellowish-red  (scarlet). 
Sky-blue  „  Full  orange. 

From  this  it  will  be  seen  that  the  primary  colours  are  each  complementary 
to  the  secondary  colour  formed  by  the  mixtures  of  the  other  two  primaries. 
The  yellow  taken  as  a  primary  is  of  a  slight  greenish  tinge,  e.y.  leiuon-yellow. 

Complementary  colours  may  be  described  equally  well  as  those  which,  when 
mixed  together  in  certain  proportions,  produce  neutral  grey  or  black.  To  dull 
or  "flatten"  the  shade  of  any  colour,  therefore,  it  suffices  to  add  a  little  of 
its  complementary  ;  a  small  quantity  of  black  is  thereby  produced,  and  the 
principal  colour  is  modified  accordingly. 

Ou  the  other  hand,  if,  instead  of  mixing  two  complementary  colours  together, 
they  are  placed  side  by  side,  they  mutually  enhance  each  other's  brilliancy. 
This  is  due  to  the  fact  that  it  is  impossible  to  look  at  any  colour  for  long 
without  the  sensation  of  its  complementary  being  excited  on  the  retina.  It 
follows,  therefore,  that  each  colour  is  seen  in  its  own  light  (the  light  that  it 
reflects  best),  which,  of  course,  .elds  enormously  to  the  brilliancy  of  its  shade. 
I  lomplementary  colours  juxtaposed  in  this  way  are  said  to  be  in  "  full  contrast." 
The  most  telling  contrasts  are  naturally  afforded  by  combinations  of  the  primary 
colours  with  their  complementary  secondaries,  but  contrasts  of  a  more  subdued 
iter  also  arise  out  of  the  analogous  arrangements  of  secondary  and  tertiary 
colours.     Thus — 

Purple,  full  contrast  with  Yellow,  subdued  contrast  with  0  ive. 
Orauge,   ,,         „  „    Blue,  ,,  ,,  ,,    Grey. 

Green,     ,,         ,,         „    Red,  „  „  ,,    Brown. 

Most  of  the  finest  and  most  artistic  products  Of  calico  printing  are  "got  lip" 
in  harmonious  combinations  of  quiet  tertiary  colours,  with  a  few  touches  of 
the  more  brilliant  primaries  and  secondaries  added  here  and  there  to  enrich 
the  whole,  and  give  life  and  interest  to  what  might  otherwise  be  a  dull, 
depressing  effect 

At  the  same  time,  it  must  not  be  supposed  that  harmony  in  colour  is  in 
any  way  dependent  on  the  use  of  broken  tertiary  shades.  Quite  otherwise,  in 
fact;  for  perfectly  harmonious  results  can  be  secured  in  any  combination, 
simple  or  complex,  which  contains  the  three  primary  colours  in  proper  pro 
portions.  The  only  condition  of  perfect  harmony  is  that  they  be  balanced 
properly;  and  so  long  as  this  condition  is  fulfilled,  it  matters  not  whether  they 
are  present  as  primaries,  secondaries,  or  tertiaries.  Thus  the  following  simple 
arrangements  of — 
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(1)  Red,  Blue,  and  Yellow  (brilliant), 

(2)  Orange,  Purple,  and  Green  (bright), 

(3)  Brown,  Bluish-grey,  and  Olive  (subdued), 

all  form  perfectly  harmonious  combinations,  because  they  each  contain  the 
three  primaries  in  one  form  or  another.  For  the  same  reason,  a  combination 
of  the  above  nine  colours  would  be  equally  harmonious. 

Except  in  small  patterns,  the  first  two  combinations  given  above  an 
unsuitable  for  the  best  class  of  decorative  prints.  To  most  people  their 
effect  is  crude  and  hard ;  their  brilliancy  dazzles  rather  than  satisfies  the 
eye,  and  they  soon  become  wearisome.  Conversely,  the  combination  of 
brown,  grey,  and  olive,  while  certainly  restful  to  the  eye,  is  somewhat  lacking 
in  character  (unless  one  at  least  of  its  elements  approaches  to  the  brightness 
of  a  secondary  colour),  and  usually  requires  to  be  relieved  by  the  addition 
of  a  brighter  colour.  After  all,  however,  the  choice  of  a  "  colouring "  is  to 
a  great  extent  a  matter  of  taste,  and  is  governed  largely  by  the  purpose  it 
is  intended  to  serve :  if  its  surroundings  are  too  bright  and  lively  in  colour, 
a  calico  print  will  be  none  the  worse  for  being  subdued,  whereas  in  dingy 
localities  a  brightly  tinted  cretonne  pattern  supplies  a  real  want,  and 
satisfies  a  feeling  for  colour,  which,  if  not  always  understood,  is  generally 
experienced. 

But  while  the  harmonious  arrangement  of  colours  in  a  design  is  a  branch 
of  calico  printing,  the  importance  of  which  can  scarcely  be  overestimated,  it 
is  a  branch  quite  apart  from  the  actual  compounding  of  printing  colours,  and 
one  which  to  discuss  with  any  profit  would  require  a  separate  volume.  It 
belongs  essentially  to  the  artistic  side  of  the  industry ;  and  as  it  is  concerned 
with  the  appearance  of  colours  irrespective  of  their  composition,  its  treatment 
here  would  be  out  of  place,  even  if  it  were  possible.  In  fact,  the  sole  object 
of  the  foregoing  brief  review  of  some  of  the  more  important  optical  properties 
of  colour  and  of  colouring  matters  has  been  to  show  (a)  why  red,  yellow,  and 
blue  are  still  regarded,  in  the  arts,  as  primary  colours;  and  (6)  why  the  "  un- 
dulatory  theory  "  of  light  is  of  little  help  to  the  textile  colourist.  The  results 
obtained  by  the  mixing  of  immaterial  coloured  lights  afford  absolutely  no  indica- 
tion as  to  what  to  expect  from  a  mixture  of  similarly  coloured  material  hodies — 
pigments,  etc.  Taken  altogether,  it  is  questionable  whether  any  relation  at  all 
exists  between  the  production  of  white  light  and  the  production  of  colour 
harmony;  and  it  is  certain  that  the  establishment  of  the  true  theory  of 
light  and  colour  has  not  conduced  to  any  improvement  on  the  superb  colour 
effects  of  either  the  old  Venetian  artists  or  the  Oriental  craftsmen  in  carpets 
and  pottery. 

Application  of  the  foregoing  Principles. 

The  accumulated  experience,  derived  from  centuries  of  practice  in  the 
mixing  of  all  descriptions  of  colouring  matters,  has  demonstrated  beyond 
question  that  the  colour  of  any  material  object  can  lie  imitated,  more  or  less 
perfectly,  by  suitable  shades  of  red,  yellow,  and  blue,  or  mixtures  of  these. 
Practically  speaking,  this  means  that  all  colours  consist  of  one  or  more  of 
the  three  colour  elements,  red,  yellow,  and  blue  ;  and  therefore,  starting  out 
with  these  three,  to  which  must  be  added  the  two  extremes  of  non-colour — 
black  and  white — it  ought  to  be  possible  to  prepare  an  exact  replica  of  any 
known  shade.  Further,  every  single  shade  of  the  infinite  variety  of  colours 
met  with  in  nature  corresponds  in  qualitative  chromatic  composition  with 
one  of  the  following  nine  types: — Red,  yellow,  Blue,  Orange,  Green,  Purple, 
Brown,  Grey,  and  Broken  Green  (Citrine  or  Olive) ;  that  is,  all  colours  are 
either  primaries,  secondaries,  or  tertiaries. 
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The  close  relationship  existing  between  1 1  ■  < -  primary  odours  and  their 
derivates,  the  secondaries  and  tertiariee,  is  clearly  shown  below.     Thus — 

The   1'hi.mahiks: —     Red,  Yellow,  Blue. 

Tiik  SbOONDARHS : — Orange  =  Red        +  fellow. 
Qreen   =  Yellow  +  Blue. 
Purple  =  Blue     +  Bed. 

Tiik  Tertiaries: —  Brown  =  Orange  +  Purple. 
Grey  =Greeu  +  Purple. 
Olive     =  Green    +  Orange. 

Browu  is  frequently  called  russet ;  and  olive  is  also  known  as  citrine  and 
broken  green. 

Both  the  primaries  and  the  secondaries  occur  in  their  purest  form  in  the 
spectrum,  and  cau  be  obtained  by  mixing  suitable  coloured  lights,  us  well  as 
from  pigments  and  dyestufts.  On  the  contrary,  the  tertiaries  can  only  exist  in 
the  presence  of  matter,  and  their  formation  depends  entirely  on  the  absorption 
of  a  considerable  quantity  of  light.  It  is  quite  impossible  to  produce  a  tertiary 
colour  by  any  mixture  of  lights.  The  addition  of  light  to  light  only  results  in 
an  increase  of  light,  until  finally  pure  white  light  is  obtained  ;  but  the  addition 
of  the  three  primary  colours  to  each  other,  in  the  form  of  pigments  Or  dvistull's, 
results  in  the  destruction  or  absorption  of  light,  and  the  consequent  production 
of  olive,  brown,  grey,  or  black,  according  to  the  strength  and  proportions  of  the 
colours  used. 

An  analysis  of  the  three  typical  tertiaries  will  show  that  they  each  contain 
red,  yellow,  and  blue,  and  that  they  owe  their  difference  in  colour  to  the  presence 
of  an  excess  of  one  of  these  primary  elements.     Thus — 

.  n  /  Yellow. 

Orange  =jRed_ 

Brown =  -  (pi 

1  PurPle  =  \  Blue. 

|   Yellow. 
|Grcen    =iBlue. 


Grot    = 

I  Purple  = 

Blue 


1,      1         I  Blue. 
Purple  =  ],,„,, 


( rreen 


Olive   = 


I 

I     Nell 

Orange  =jRed 


1,11.. 
fellow. 


Red  predominates  in  Brown. 
Blue  „  „  Grey. 

Yellow       „  „  Olive. 

By  varying  the  proportions  of  the  primaries  or  secondaries,  the  above  brown, 
11I  olive  may  be  made  to  approach  as  nearly  as  required  to  any  of 
their  constituent  colours;  so  that  sometimes  a  brown  may  be  almost  iudi-im 
guishable  from  an  orange  or  a  purple;  an  olive  may  appear  almost  pure  green, 
yellow,  or  Orange;  and  a  grey  may  assume  the  appearance  of  any  colour,  since 
it  is  easily  affected  by  any  variation  of  its  constituents.  Further,  by  miring  the 
primaries  in  certain  proportions,  it  is  possible  to  obtain  a  dense  black  which, 
when  reduced  in  Btrength,  yields  a  useful  series  of  neutral  greys.      1 

or  black  are   always   formed,   to   a    greater  or   lefiS   extent,  in    any   combination    of 

the  three  primaries,  and  it  is  to  their  presence  that  the  dulness  o(  the  resulting 

tertiary   colours   is   due.      Hence   tertiary    colours   of   any   desired   shade    can    lie 
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obtained  either  by  directly  mixing  the  three  primaries,  or  by  simply  adding 
the  required  quantity  of  previously  prepared  grey  or  black  to  the  primary  or 
secondary  colours  that  are  to  be  modified. 

So  long  as  a  compound  colour  is  composed  of  only  two  primaries  it  is  a 
secondary  colour,  whatever  its  shade  may  be,  and  however  much  one  of  its 
components  may  be  in  excess  of  the  other.  A  purple  may  be  any  shade  between 
red  and  blue  ;  but  if  it  consist  of  these  two  colours  only  without  the  admixture 
of  any  yellow,  it  is  a  secondary  colour  whether  it  approximate  to  red  on  the  one 
side  or  to  blue  on  the  other.  Add  the  slightest  trace  of  yellow,  however,  and 
it  at  once  becomes  a  tertiary  colour.  The  addition  may  be  so  small  as  not  to 
produce  any  perceptible  difference  in  shade,  but,  all  the  same,  it  results  in  the 
formation  of  a  minute  quantity  of  black,  which  absorbs  a  corresponding  amount 
of  light,  and  so  reduces  the  luminosity  of  the  mixture. 

The  "  dulling  "  of  a  secondary  colour  by  the  addition  of  a  minute  quantity  of  its 
complementary  prima  ry  is  called  technically  "  toning,"  and  the  modification  of  its 
shade  by  increasing  one  or  other  of  its  two  component  primaries  is  known  generally 
as  "  shading."  The  combined  "  toning  "  and  "  shading  "  of  one  or  other  of  the 
primaries,  or  their  typical  compounds,  constitutes  the  whole  art  of  colour  mixing. 

From  the  foregoing  it  might  be  supposed,  and  not  unreasonably,  that,  given 
pure  primary  red,  blue,  and  yellow  colouring  matters,  it  would  be  possible  to 
reproduce  exactly  every  conceivable  shade  of  colour  that  is  to  be  found  in  nature 
and  the  arts.  But  neither  practical  nor  theoretical  considerations  afford  the 
slightest  support  to  any  such  supposition  ;  for,  in  the  first  place,  perfectly  pure 
primary  colours  do  not  exist  except  in  the  spectrum ;  and  secondly,  if  they  did, 
they  would,  on  theoretical  grounds,  be  totally  unsuited  for  use  in  mixtures. 

Impure  primary  colours,  therefore,  possess  the  qualities  of  their  defects: 
their  employment  is  not  only  demanded  by  theory,  but  is  absolutely  unavoid- 
able in  practice,  because  no  others  are  available.  But,  for  a  given  purpose,  their 
impurity  must  be  of  a  certain  kind,  otherwise  they  yield  unsatisfactory  results. 
Hence,  in  practice,  the  shades  of  the  red,  blue,  and  yellow  elements  used  in  the 
making  of  compound  colours  vary  according  to  the  class  of  colour  required. 
Thus  a  red  inclining  to  orange  and  a  blue  inclining  to  green  would,  when  mixed 
together,  produce  a  very  dirty  shade  of  purple  (if  not  a  brown),  whereas  if  a 
bluish-red  and  reddish-blue  were  employed  the  resulting  purple  would  be  bright 
and  pure.  So  also  scarlet  and  a  warm  yellow  give  the  brightest  oranges,  and 
greenish-yellow  and  greenish-blue  the  purest  and  most  brilliant  greens. 

In  a  less  degree,  the  same  thing  applies  to  tertiary  shades,  although  in 
these  it  is  easily  possible  to  adjust  the  balance  of  the  primaries.  Still,  in  some 
cases  it  is  difficult  to  match  even  a  tertiary  colour  if  its  elements  all  possess  the 
same  kind  of  impurity.  For  instance,  take  the  case  of  a  warm  orangy-brown  :  if  its 
components  consist  of  a  crimson,  a  lemon-yellow  (greenish-yellow),  and  reddish- 
blue,  it  is  out  of  the  question  to  expect  anything  approaching  to  the  shade  required  ; 
but  if  the  crimson  and  lemon-yellow  be  replaced  by  scarlet  and  maize-yellow, 
the  desired  effect  is  obtained  at  once,  because  the  excess  of  blue  is  eliminated. 

Similarly,  in  olives  excess  of  blue  and  red  must  be  avoided  :  and  in  greys  the 
blue  element  must  always  predominate,  unless,  of  course,  the  grey  is  intended  to 
be  quite  neutral. 

Any  group  of  colours  employed  in  the  making  of  an  extensive  range  of 
compound  colours  may  be  most  conveniently  called  a  "series,''  and  for  the  sake 
of  distinguishing  it  from  all  other  series  it  ought  to  be  lettered  thus,  "  Series  A," 
etc.  In  a  series  of  the  three  primary  colours  the  red  ought  to  be  first,  the 
yellow  second,  and  the  blue  third  ;  and  this  order  ought  to  be  preserved  for  ever}' 
other  series,  whether  its  members  be  pure  primaries  or  compound  shades.  If  a 
fourth  member  is  introduced,  it  ought  to  occupy  a  position  between  the  two 
colours  it  most  resembles.     Thus — 
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A  thtr&mtmbw  Series.  1  fowMnember  Series. 

1.  Red  element.  I.   1 ; *  ■<  1  element. 

2.  Yellow  element.  '-'.   Yellow  element 

3.  Blue  „  3.  Green 

1.  Blue 

The  first  uumber  denotes  the  Red  element.       )  ,„  tho  m,st  scl.ies  (three- 

»    l°cof  »  »        "      M"""w  dement-  ,        member). 

,,    third      „  „         „     Blue  „  ) 

Thus,  calling  the  first  scries  A,  :m  olive  written  in  the  following  manner — 
Olive  L.6.2  A — would  imply  that  it  was  composed  of  1  part  of  red,  o  parts 
of  yellow,  and  2  parts  of  blue.  Any  number  written  after  the  letter  A  would 
denote  the  extent  to  which  it  was  diluted  by  the  addition  of  thickening. 

Olivk  1.6.2  A  i.  =  1  part   Red. 

6  parts  Yellow. 
2      „     Blue. 
36      „     thickening  or  reduction. 

Here  the  full-strength  olive  consists  of  'J  parts  by  weight  or  volume;  and 
as  the  final  Dumber  (4)  after  the  A  indicates  that  1  part  must  he  diluted  or 
"reduced"  by  4  parts  of  thickening,  the  total  amount  of  this  latter  is  there- 
fore 1  x  9,  or  36  parts.  It  may  be  36  gallons,  quarts,  pounds,  or  kilogrammes, 
according  to  the  standard  in  use. 

By  far  the  greater  nmnlier  of  compound  colours  in  genera]  use  are  quiet 
tertiary  shades  :  and  as   these   can   lie   mixed  as   well   from  secondaries,   or  even 

fr >ther  and  comparatively   bright   tertiaries,  as  from  primaries,  it   is  by  no 

means  essential  that  the  members  of  every  "series"  should  consist  of  primary 
colours,  or  of  colours  approximating  to  the  primaries.  Indeed,  with  the  except  mo 
of  bright  oranges,  purples,  and  yellowish  greens,  very  few  compound  colours  call 
For  the  use  of  primary  colours  at  all.  Hence  in  practice  the  red  element  varies 
between  orange  and  reddish-purple,  the  blue  element  between  green  and  violet, 
and  the  yellow  element  between  yellowish-orange  and  lemon-yellow.  Within 
these  limits  all  shades  of  colour  may  be  used  in  different  series  intended  for  the 
production  of  browns,  olives,  greys,  drabs,  fawns,  terracottas,  1  mil's,  and  mode 
shades  of  every  description. 

In  making  use  of  abstract  colours  to  illustrate  the  foregoing  system  of 
colour  mixing,  it  has  been  impossible  to  give  more  than  a  rough  indication  of 
the  e, imposition  of  the  several  representative  types  of  compound  colours.  The 
following  concrete  examples  will  supplj  tins  deficiency,  the  percentage  of  each 

dyeBtuff contained  by  the  separate  "elements"  of  each  series  Of  Colours  being 
given,  together  with  the  mordant  used.  The  amount  of  mordant  and  the  kind 
of  thickening  used  must  be  determined  by  the  properties  of  the  dyestutl'  and  the 
style  of  work  in  hand.  When  alterations  in  thickening  are  desired  it  is  usual 
to  indicate  these  by  adding  additional  letters  to  the  colour  after  the  reduction 
number;  thus  Olive  1.8.2  A  4  O.T.  means  that  the  whole  colour  is  thickened 
with  gum  tragacanth — the  abbreviation  G.T.  being  the  initials  of  tie-  thickening 

agent  Similarly,  G.S.  and  G.A.  represent  gum  Senegal  and  gum  Arabic 
respectively;  and  so  on  for  any  other  special  thickening.  Tie  absence  of  any 
letters  after  the  reduction  number  is  usually  taken  to  mean  that  the  colour  is 
made  up  with  starch  paste. 

Series  of  Colours  for  Compound  Shades. 

•  Iknkhal  Ki'les  hi  hie  ShriHB. —  In  scries  of  three  members  the  colours  are 
always  arranged  as  nearly  as  possible  in  the  order  in  which  their  types  occur  in 
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the  spectrum.  This  is  a  matter  of  convenience  only,  and  may  be  modified  at 
will  ;  but  it  enables  the  composition  of  a  shade  to  be  recognised  more  readily  if 
every  colour  is  worked  on  the  same  general  principle.  In  four-member  series 
the  same  rule  is  observed,  the  only  difference  being  in  the  manner  of  writing 
the  colours  on  the  printer's  work  sheet.  Each  series  is  given  a  distinctive  letter 
or  letters ;  the  composition  of  the  colours  made  from  it  is  denoted  by  figures 
following  the  name  of  the  colour  ;  the  order  in  which  these  figures  occur  corre- 
sponds to  the  order  of  the  members  in  the  series,  and  their  value  represents  the 
relative  proportions  of  the  constituents  of  the  compound  colour  they  yield. 
The  reduction  of  the  strength  of  a  colour  is  indicated  by  the  final  number  after 
the  distinctive  series  letter.  Thus  a  series  containing  Orange,  Yellow,  Green, 
and  Blue  may  bear  the  distinctive  mark  of  X,  and  a  brown  written  as  Brown 
4.2.0.1  X.  20  would  consist  of— 

4  parts  Orange  X  "j 

2      „     Yellow  X  |  =  _    ans 

Xo   Green   and  j         " 
1  part  Blue  X       J 
140  parts  starch  paste  =  (7  x  20). 

Or  put  it  this  way  : — 

Constituents. 


Xante  of  Colour.     Orange.  Yellow.  Green.  Blue.  -  -lion. 

Brown          =4              2  0           1  X  2" 

Olive            =1              6  6           1  X 

Gold             =1              8  0          0  X  10 

In  this  manner,  once  the  constitution  of  a  series  is  known,  it  is  possible  to 
ascertain  at  a  glance  the  composition  of  any  colour  derived  from  it  :  and  thus 
the  work  of  the  colour  miser  is  both  simplified  and  expedited,  since  it  is  much 
easier  to  remember  a  few  series  of  colours  than  hundreds  of  disconnected  and 
unsystematic  recipes. 

With  from  twenty  to  thirty  well-selected  series  it  is  possible  to  match 
practically  any  compound  shade  that  is  ever  likely  to  be  required  in  ordinary 
steam  "  styles." 

The  series  given  below  will  serve  as  examples  of  the  methods  adopted  on  a 
works  scale.  They  are  in  actual  use,  and  have  yielded  consistently  good  results 
in  practice. 

Series  A.L.   (Steam  mordant  colours). 

Is?.    Bed  A.L.  (10  per  cent.  Alizarin  (blue  shade)  (20  per  cent,  paste) 

alumina  mordant). 
'2nd.  Yellow   A.L.  (30  per  cent.    Persian  berry  ext.  4SC  Tw.,  chrome 

mordant). 
3rd   Green  A.L.  (15  per  cent.  Alizarin  green,  chrome  mordant). 
4th.    Blue  A.L.  (6  per  cent.  Alizarin  blue  S.,  „ 

Examples : — 

Olive  1.6.6.1  A.L.  Fawn  5.6.1.0  A.L.  5. 

Brown  6.4.1.1  A.L.  Old  Bose  11.0.0.1  A.L. 

Grey  1.2.1.8  A.L.  Claret  11.0.1.0  A.L. 

Salmon  10.2.0.0  A.L.  5.  Old  Gold  1.10.0.1  A.L.  5. 

Buff  3.10.0.1  A.L.  12.  Drab  3.6.0.3  A.L.  5. 

Chocolate  8.1.21  A.L.  Gobelin  Blue  0.0.10.2  A.L.  2. 
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Series  B. 

1st.    Orange    B.  (15  per  cent.  Alizarin   orange   (20   per   cent.)    with 

chrome). 
2nd  Yellow  B.  (10  per  cent,  Azo  alizarin  yellow  ELF.S.  (Geigy),  chrome 

mordant). 
3rd  Green  B.  |  I  per  cent,  Alizarin  viridine  (powder)  chrome  mordant). 
\tli.    Blue  A. I.,  (sec  above). 

Example* : — 

Apple  Green  0.2.1.0  B.  10.  Mode  1.2.0.1  B.  10. 

Fawn  2.1.1.0  B.  6.  „     3.3.0.2  B.  10. 

Brown  4.2.0.1  B.  Olive  1.3.6.1  B. 

>.      4.6.0.1  B.  Reseda  1.0.4.0  B.  8,  etc. 

Series  C. 

1st.    Purple  C.  (4  per  cent.  Chrome  violel  (Geigy)  with  chrome  mordant). 
2nd  Yellow  C.    (  7i  per  cent.  Bark  extract  I     with  chrome 

I  7|  per  cent.  Persian  berry  extract  J         mordaol 
3rd   Blue  A.L.  (see  above). 

Example* : — 
Grey  1.1.6  C.  10.  Violet  6.0.1  C.  10. 

Sbktbb  P.B.  (for  pigment  blotches). 

I-*'      Bed  I M'>.  (1<*  per  cent.  Vermilion  with  albumen  and  tragacanth). 
2wl.    Buff  I'.B.  (10  per  cent.  Yellow  ochre  with    ,,  „  „  ). 

3rd   Blue  P.B.  (5  per  cent.  Ultramarine        „     „  „  ,  ) 

\th.    Black  P.B.  (10  per  cent.  Lampblack      „      „  „  „  ). 

Example! : — 

Salmon  6.1.0.0  P.B.  6.  Lavender  6.0.6.0  P.B.  6. 

„       9.1.0.0  P.B.  6.  Slate  1.0.3.0  P.B.  6. 

Drab  3.8.0.1  P.B.  6.  Electric  blue  1.0.9.0  P.B.  6. 

Silver  -rev  6.0.6.5  P.B.  6.  Linen  1.8.1.0  P.B.  6. 

Fawn  5.8.1.1  P.B.  6.  Stone  0.3.0.1  P.B.  6. 

Si  kiks  B.C.  (Basic  Colours). 

1st.  l'ink  B.C.  (2  per  cent  Rhodamine  6  G.  with  tannic  acid). 
2nd  Yellow  B.C.  (2  per  cent.  Auramine  O.  cone.  „  „  „  ). 
3rd  Blue  B.C.  (2  per  cent.  Methylene  blue  N.         „        „        „    ). 

Examples : — 

Orange  1.4.0  B.C. 
Green  0.6.1  B.C. 
Violet  1.0.1  B.C. 
Olive  1.12.2  B.C. 

Series  D. 

1st.    Claret  D.    15  per   cent.    Alizarin,  yellow   shade   (20   per  cent.), 

with  ohrome  mordant. 
2nd   Yellow  C.  (see  series  C). 
3rd   Blue  A.L.  (see  series  A.L.). 

Examples : — 

Terra-cotta  1.2.0  l>.  Drab  1.3.1  D.  10. 

Old  Gold  0.24.1  D  8.  Fawn  1.6.1  D.  L0. 

Claret  L.0.0  l>.  Brown  2.4.1  D. 

Plum  4.0.1  D.  Grey  1.4.8  D.  10. 

Lilac  1.0.4  D.  10.  Olive  0.4.1  D.  1  etc. 


33 2  textile:  printing. 

In  a  similar  manner  series  can  be  made  from  any  class  of  colouring  matter 
that  is  capable  of  being  applied  by  printing.  For  this  purpose,  therefore,  the 
"Direct  colours,"  the  ''Sulphur  colours,"  the  "Ciba  colours,"  and  the  Indan- 
threnes  are  all  suitable.  A  useful  series  of  the  latter  with  Vat  Red  B.A.S.F.  is 
as  follows  : — 

Series  I. 

1st.    Vat  Red  B.A.S.F.  (15  per  cent.  Vat  red  with  caustic  soda  and 

Rongalite). 
2tid.  Indanthreue  yellow  (15  per  cent.  Ind.  yellow  G.  with  caustic  soda 

and  Rongalite). 
3rd.   Indanthrene  blue  (15  per  cent.  Ind.  blue  R.S.  with  caustic  soda 

and  Rongalite). 

Examples : — 

Green  0.1.2  I.  (Light)  Green  0.1.2  I.  3. 

Red  1.0.0  I. 
Purple  2.0.1  I. 
Brown  1.2.1  I.,  etc. 

The  above  half  dozen  or  so  series  will  be  sufficient  to  show  with  what  facility 
it  is  possible  to  obtain  a  vast  variety  of  shades  by  simply  altering  the  proportions 
of  the  few  constituent  colours.  Examples  could  be  multiplied,  but  the  above 
will  serve  to  illustrate  the  principles  of  the  method — a  method  which,  with  such 
modifications  and  amplifications  as  the  common-sense  of  the  colourist  will  sag 
may  be  applied  to  any  and  every  style  of  work  in  which  compound  colours  play 
an  important  part. 

While  a  series  consisting  of  three  members — red,  yellow,  and  blue — contains 
all  the  elements  essential  to  the  production  of  shades  belonging  to  every  known 
class  of  colour,  it  is  found  in  practice  that  four-member  series  are  more  generally 
useful,  because  more  variety  can  be  got  out  of  them.  The  addition  of  a  fairly 
bright  green,  such  as  Alizarin  viridine,  for  instance,  considerably  increases  the 
scope  of  a  series,  and  enables  very  pure  shades  of  quiet  "  Gobelin  "  blues  and 
greens  to  be  produced  free  from  flatness. 

In  the  mixing  of  tertiary  shades  of  any  description  it  is  advisable,  on  practical 
grounds,  to  avoid,  as  far  as  possible,  the  use  of  unnecessarily  bright  colours.  If 
such  brilliant  colours  as  Rhodamine,  Auramine,  Malachite  green,  and  Methylene 
blue  have  been  mixed  together  to  give  a  complex  mode  shade  (olive,  fawn,  drab, 
grey,  etc.),  it  will  be  found,  on  making  a  second  batch,  that  the  slightest  excess 
of  any  one  of  them  over  the  amount  previously  employed  will  make  a 
tremendous  difference  in  the  resulting  shade  of  colour  :  and  that,  as  a  rule,  it  is 
extremely  difficult  to  get  the  same  shade  twice  alike,  more  especially  if  it  be 
light  and  of  a  delicate  tone.  Colours  that  are  composed  of  three  or  more  bright 
luminous  colours  are  always  very  difficult  to  match  accurately,  and  accordingly 
they  ought  never  to  be  made,  except  for  special  styles  in  which  only  one  class  of 
dyestnft"  is  available — t  <j.  the  tannin  discharge  style,  for  which  only  basic  colours 
can  be  used.  Even  then,  if  quiet  mode  shades  are  required,  it  is  better,  if 
possible,  to  execute  the  work  by  some  other  process — say  the  chlorate  discharge 
on  slop-padded  mordant  colours,  or  by  dyeing  Alizarin  colours  on  discharged 
chrome  mordanted  cloth — which  will  allow  of  the  same  effect  being  produced  by 
more  reliable  means. 

On  the  other  hand,  if  the  bright,  pure,  luminous  colours  are  replaced  by  more 
subdued  colours,  such  as  Alizarin,  Alizarin  orange.  Persian  berries.  Quercitron 
bark,  Alizarin  yellows,  Alizarin  viridine,  Alizarin  blue,  etc.,  in  combination 
with  chromium  mordants,  the  shades  produced  by  their  combinations  are  much 
easier  to  match  and  to  bring  up  to  standard,  because  a  slight  excess  of  any  one 
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ol  them  does  not  produce  anything  like  so  decided  an  effect  us  when  the  brighter 
dyest  uffa  ore  u>r,\. 

Further,  in  order  to  prevent  undue  loss  of  harmony  in  the  colour  scheme  of 

a  multicolour  pattern  when   seen    under   gaslight,  etc.,  all    the   Compound    BhadeB 

in  the  pattern  ought  to  be  made,  aa  Far  aa  possible,  from  the  same  constituents, 

i.r.  the  same  "  scries  "  of  colours.  By  this  mean*  the  aksmption  spectra  of  the 
olives,  browns,  golds,  drabs,  or  greys  used  in  the  colouring  will  be  more  or  less 
similar  to  each  other  (though  the  composition  of  the  colours  differ,  of  course; 
yellow   predominating  in  the  golds,  blue  in  the  greys,  red  and  yellow  in  the 

browns,  and  blue  and  yellow  in  the  olives)  ;  that  is  to  say,  rather,  that  they  will 
bear  the  same  approximate  relation  to  each  other  in  gaslight  as  they  do  in  day- 
light :  and  therefore,  although  the  colouring  may  differ  considerably  from  the 
daylight  effect,  it  will  at  least  not  lose  a  great  deal  in  balance  or  harmony. 
But  if  widely  itifirrnit  constituents  are  used  for  the  various  compound  shades,  it 
is  more  than  likely  that  what  appears  perfectly  harmonious  in  daylight  will  in 
gaslight  become  a  mere  botch  of  badly-balanced  and  inharmonious  colours. 

The  same  chaotic  effect  is  produced,  under  any  conditions,  in  course  of  time, 
if  the  component  parts  of  the  several  compound  shades  do  not  possess  about 
equal  powers  of  resistance  to  the  action  of  light,  soap,  and  other  agencies. 
Many  beautiful  colours  fade  to  quite  horrible  shades;  others  wash  out  almost 
immediately  ;  and  others,  again,  lose  their  purity  and  freshness  when  diluted  or 
reduced.      When  such  colours  are  mixed  with  others  which  are  much  "faster,"  to 

inaki npound  shades,  these  latter  rapidly  alter  when  exposed  to  light,  or  they 

may  be  changed  completely  by  the  first  washing,  the  result  in  cither  case  being 
that  the  whole  balance  of  the  colour  combination  in  the  pattern  is  upset  and  it* 
effect  completely  spoiled.  Too  much  attention,  therefore,  cannot  be  paid  to  the 
selection  of  the  members  of  a  series  if  the  best  and  most  durable  results  are  to 
be  obtained. 

In  testing  a  -roup  of  colours  for  mixing  properties,  their  fastness  to  light, 
soap,  chlorine,  and  perspiration  (acetic  acid)  ought  to  be  compared,  their 
suitability  for  working  with  a  common  thickening  ascertained,  and  a  range  of 
gradated  tints  of  each  colour  prepared,  bo  as  to  make  sure  that  no  colour  is 
employed  which  alters  in  tone  on  reduction. 

The  advantages  of  working  according  to  some  such  system  as  that  outlined 
in  the  preceding  pages  are  that  (1)  fewer  standard  colours  are  required  ;  (2)  the 
composition  of  any  compound  shade  can  be  seen  at  a  glance  ;  (.'!)  the  nomenclature 
of  colour  mixing  is  simplified,  and  at  the  same  time  made  more  graphic  :  (I)  the 
particulars  of  the  whole  of  the  colours  used  in  a  works  can  be  entered  up  in  a 
comparatively  small  book,  thus  doing  away  with  the  folios  that  accumulate  BO 
rapidly  in  colour  shops,  where  every  little  mixture  is  given  a  special  name  wdiich 

affords  no  clue  to  its iposition  :  (5)  the  Baving  of  time,  arising  out  of  the  fact 

that  thousands  of  shades  can  be  made  without  necessitating  a  single  reference  to 
a  notebook  :  (6)  the  disorganisation  of  work,  which  Frequently  happens  when  a 
change  is  made  in  the  pertorvnel  of  a  colour  shop,  is  reduced  to  a  minimum  ;  and 
(7)  that  with  a  few  well  Belected  scries  of  colours  it  is  possible  to  obtain  an  infinite 
variety  of  shades,  each  one  of  wdiich  possesses  properties  more  or  less  identical 
with  those  of  all  other  shades  mixed  From  the  same  elements.  If  these  elements 
have  been  chosen  with  care  every  colour  marie  from  them — olives,  browns, 
greys,  fawn*,  drabs,  aalmons,  etc. — will  he  equally  "fast,"  so  that  an  elaborate 
colour  scheme  can  be  built  up  entirely  from  three  or  four  simple  colours,  without 
any    fear  of   one   colour   fading   Or   washing  OUt    more    than    another.      Of  CO 

light  colours  are  always   apt    to    fade   more   rapidly  than   dark    "lie*   of   the    -  I 

1 iposition,  but,  apart  from  this  common  defect,  colours  of  the  same  "series" 

behave  in  the  same  way;  and  if  care  has  been  taken  in  the  tir*t  instance  to 
select  the  fast-  ft  colours  available  for  a  given  class  of  work,  it  is  possible  to 
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obtain  a  range  of  pale  shades  that  compare  favourably  in  fastness  to  light  with 
the  standard  colours  from  which  they  are  mixed.  Altogether,  the  unequal  fading 
of  a  combination  of  colours  of  similar  composition  is  not  so  prououueed  as  to 
detract  from  the  system  of  colour  mixing  just  described  ;  in  fact,  experience  has 
demonstrated  that  multicoloured  prints  worked  on  the  above  methodical  lines 
preserve  their  balance  in  a  remarkable  degree. 

Many  exceedingly  valuable  colouring  matters  cannot  be  worked  in  series  ; 
but  these  are,  for  the  most  part,  used  for  special  purposes ;  and  as  they  are 
unsuitable  for  the  preparation  of  compound  shades,  they  call  for  no  mention 
here. 

The  few  examples  of  "  series  "  already  given  are  only  suitable  for  "  steam 
work,"  but  the  same  principle  can  be  applied  to  any  other  class  of  work,  and  in 
the  following  pages  other  illustrations  of  its  varied  usefulness  will  be  found  in 
the  descriptions  of  the  "  discharge  styles,"  etc. 

Useful  "  series  "  can  be  made  from  all  classes  of  dyestufl's,  and  for  any  style 
of  printing  in  which  compound  shades  are  used.  Once  the  simplicity, 
convenience,  reliability,  and  scope  of  the  systematic  method  of  colour  mixing 
outlined  above  are  recognised,  its  advantages  over  the  haphazard  methods  still 
in  use  in  many  printworks  will  be  obvious. 

It  must  be  understood,  however,  that  a  mixture  of  colours  is  never  employed 
if  the  desired  result  can  be  obtained  by  using  a  single  colouring  matter  ;  for 
mixtures  are  liable  to  irregularity. 

The  introduction  of  the  coal-tar  colours  not  only  revolutionised  textile 
colouring  in  general,  but  in  particular  resulted  in  raising  the  "  Direct  Printed 
or  Steam  Style "  from  a  position  of  insignificance  to  one  of  paramount 
importance.  Almost  every  addition  to  the  now  enormously  long  list  of  coal- 
tar  colouring  matters  increased  the  range  of  effects  producible  by  means  of 
direct  printing  ;  and  at  the  present  time  it  is  scarcely  too  much  to  say  that 
work  executed  by  this  method  forms  by  far  the  greater  proportion  of  the  total 
sum  of  calico  and  other  textile  fabrics  printed  on  the  large  scale. 

(2)  THE   DYED   STYLE. 

The  "dyed  style"  is  the  oldest,  and  is  still  one  of  the  most  important,  of  all 
the  numerous  styles  of  printing  in  use  at  the  present  time.  In  a  simple  and 
primitive  form  it  was  largely  practised  by  the  ancient  Hindoos,  Chinese,  and 
Egyptians,  many  of  whose  methods  are  still  in  use  in  the  East  Indies  ;  similar 
methods  are  also  employed  by  the  natives  of  the  West  Coast  and  in  the  interior 
of  Africa.  In  Europe  and  America,  however,  the  "  dyed  style "  has  been 
brought  to  a  high  pitch  of  perfection,  and,  in  common  with  other  branches  of 
calico  printing,  its  development  has  proceeded  on  scientific  lines. 

Chemical  research  has  not  merely  disclosed,  but  has  improved  upon  the 
most  cherished  secrets  of  the  old-time  dyer ;  so  that  nowadays  anything  of 
value  that  he  knew  is  to  be  found  in  almost  any  good  text-book,  and  many  of 
the  things  that  he  practised  have  been  discarded  as  utterly  worthless.  At  the 
same  time  good  practical  dyers  are  just  as  necessary  as  ever  they  were;  for, 
although  the  art  of  dyeing  has  been  shorn  of  the  mysterious,  it  is  by  no  means 
a  craft  that  can  be  taken  up  by  a  chemist  fresh  from  the  university.  It 
requires  a  good  deal  of  experience  to  dye  even  a  regular  plain  shade  in  large 
quantities  ;  and  when  the  process  is  complicated  by  the  presence  of  different 
strengths  of  mordants,  the  necessity  for  keeping  the  white  parts  of  printed 
goods  clean,  and  the  matching  of  shades  on  different  qualities  of  cloth,  it 
requires  a  good  deal  more  than  laboratory  practice  to  produce  successful 
results. 
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The  "  dyed  style  "  differs  from  the  "direct  printed  or  steam  Btyle"  in  the 
manner  of  applying  the  colovirs  to,  and  fixing  them  upon,  the  oloth  Instead 
of  ili lours  and  their  mordants  being  mixed  together  in  a  thickened  paste, 

printed  Simultaneously  OB  the  oloth  and  fixed  al   the  same   time    by   a    process   of 

Bteaming,  they  are  applied  separately  and  in  two  quite  distinct  stages,  each  of 
winch  oomprisee  a  Beriea  of  operations  peculiar  to  itself.  These  stages  arc 
known  respectively  as  Mordanting  and  Dyeing,  The  former  may  be  effected 
either  hy  printing  a  thickened  mordant  in  the  desired  pattern  on  the  cloth,  or 
by  slop-padding  the  cloth  in  a  solution  of  the  mordant,  and  afterwards  dia 
charging  it  with  an  "acid  ''  in  the  required  pattern.  In  both  eases  the  object 
is  the  same,  viz.  to  fix  a  mordant  on  the  cloth  foni/h/,  so  that  when  it  is  after- 
wards treated  in  dye  liquor  the  dyestutV  will  only  attach  itself  permanently  to 
those  parts  of  the  cloth  to  which  the  mordant  has  been  applied.  The  d>/>iinj 
operation  may  be  performed  in  any  convenient  form  of  apparatus.  That  usually 
preferred  for  the  general  work  of  calico  printing  is  the  spiral  dye  beck  already 
described  ;  but  for  certain  styles  the  "  jigger "  may  also  be  used  with  advantage  ; 
and  for  very  heavy  goods,  like  molletons,  corduroys,  and  velveteens,  the  old- 
fashioned  wince  dye  beck  cannot  be  improved  upon  when  large  quantities  are 
dyed  at  a  time. 

The  "dyed  style"  may  be  produced  in  different  ways  according  to 
circumstances,  but  the  following  will  afford  the  simplest  illustration  of  the 
practical  application  of  the  principles  involved.  The  cloth  is  first  printed, 
either  by  block  or  roller,  with  one  or  more  thickened  mordants.  The  com- 
position of  the  mordants  will  vary  with  the  colour  to  be  dyed.  After  drying, 
the  mordants  are  fixed  in  a  suitable  manner  ;  the  cloth  is  then  well  washed,  and 
finally  dyed  by  being  passed  into  a  hot  solution  of  dyestiiH',  through  which 
it  is  made  to  circulate  continuously  until  the  required  depth  of  shade  is  attained. 
During  this  operation  the  dyestutt'  combines  with  the  mordant  or  mordants  to 
form  an  insoluble  colour  lake  or  lakes  analogous  to  those  obtained  by  the  very 
different  method  of  "steaming.'1  On  leaving  the  dye  bath  the  whole  surface  of 
the  cloth  is  more  or  less  stained  with  colour;  but  that  on  the  imprinted  (»'.«. 
onmordanted)  portions  only  adheres  meohanically,  and  can  be  entirely  removed 
by  washing  and  soaping  the  goods,  thus  leaving  a  coloured  design  on  a  white 
ground. 

From  the  foregoing  it  will  be  seen  that  the  essential  operations  in  the 
•'dyed  style"  are:  (1)  the  printing-on  of  the  mordant,  or  its  application  in 
some  other  wav  ;  ('-)  the  fixing  of  the  mordant  :  (.">)  washing  out  the  excess  of 
the  fixing  agent  ;  (I)  dyeing  ;  and  (5)  Washing  and  soaping  the  dyed  cloth  to 
remove  all  loosely  adhering  Colour,  and  to  clear  the  white  parts  of  the  pattern. 
These  five  operations,  with  such  modifications  and  additions  as  are  demanded 
by  circumstances,  are  common  to  all  the  numerous  phases  of  the  dyed  style. 

The  terms  "dyed  style."  "dyed  work,"  and  "dyed  way''  were  formerly 
applied  exclusively  to  goods  mordanted  with  iron  and  aluminium  salts,  and 
dyed  up  afterwards  in  Madder,  Logwood,  Quercitron  bark,  and  other  vegetable 
dyestuffs.  At  the  present  time  no  such  distinction  exists  ;  and  the  "  dyed  style  " 
now  comprises  all  classes  of  work  in  which  any  mordant  whatsoever  is  first 
applied  to  the  cloth,  and  subsequently  combined  in  the  dye  bath  with  a 
colouring  matter  capable  of  forming  an  insoluble  coloured  compound  with  it. 

Most  of  the  colours  used  in  dyeing  can  also  be  (and  are)  applied  l>y  "direct 
printing. "  Benoe  the  "dyed  style"  is  not  so  much  characterised  by  the  use 
of  special  colours  and  mordants  as  by  the  methods  employed  in  their  application 
to.  and  fixation  upon,  the  cloth.  Nevertheless  the  kind  of  colour  employed 
influences    the    mod  of  dyeing  to  a  considerable  extent.       Ififferent 

classes  of  colouring  matters  and  mordants  demand  different  treatments  :  and 
as  these  treatments  point  to  so  niauy  variations  of  process,  the  "dyed  style" 
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does  not  consist  of  an  unalterable  sequence  of  operations,  but  of  several  quite 
distinct  processes.     Of  these  the  most  important  are  the  following : — 

(a)  The  "Madder"  style  and  its  modifications. 

(b)  The  '•  Basic  "  style. 

(c)  The  "  Chrome  Mordant  "  style. 

A  slight  modification  of  the  Madder  style  allows  of  any  basic  aniline  colour 
being  dyed  on  cloth  mordanted  for  Alizarin  colours — a  facility  permitting  of 
cloth  printed  in  a  single  mordant  being  dyed  up  in  an  immense  variety  of 
shades,  including  those  obtained  from  Alizarin,  basic  colours,  and  most  of  the 
vegetable  dyestuffs  still  in  use. 

(a)  The  "Madder"  Style. — This  style  owes  its  name  to  the  fact  that 
formerly  Madder  was  the  chief  dyestuff  used  in  its  production.  It  still  retains 
its  old  name,  although  Madder  has  been  superseded  entirely  by  its  artificial 
competitor,  Alizarin,  which,  chemically,  is  identical  with  the  essential  red 
colouring  principle  of  the  madder  root. 

The  Madder  style  is  the  oldest,  the  most  important,  and  the  most  largely 
practised  of  the  "dyed  styles"  at  present  in  vogue.  It  yields  an  extensive  range 
of  exceedingly  fine  colours,  fast  both  to  light  and  soap ;  and  it  possesses  an 
advantage  over  all  other  "  printed  and  dyed  styles "  in  that  various  shades  of 
red,  pink,  maroon,  chocolate,  and  purple,  together  with  black,  can  all  be 
associated  in  a  multicolour  pattern,  and  dyed  simultaneously  by  one  operation 
and  with  the  single  dyestuff,  Alizarin. 

In  these  multicolour  effects,  advantage  is  taken  of  the  property  possessed 
by  Alizarin  of  forming  differently  coloured  lakes  with  different  mordants.  Thus 
the  colour  of  the  lake  produced  with  aluminium  salts  is  red  ;  with  iron  salts, 
black  or  purple,  according  to  the  strength  of  the  mordant ;  and  with  mixtures 
of  iron  and  aluminium  mordants,  various  shades  of  maroon,  which  become 
chocolates  as  the  proportion  of  iron  increases.  Other  colours,  such  as  Chrome 
yellow,  Catechu  brown,  Alizarin  blue,  and  Indigo  may  also  be  introduced  into 
multicolour  prints,  but  they  require  special  treatment,  and  the  blues  especially 
require  careful  handling  when  used  in  combination  with  Chrome  yellow, 
although  formerly  Indigo  was  largely  used  in  this  connection. 

The  only  mordants  used  on  the  large  scale  in  the  "  madder  style  "  are  the 
crude  acetates  of  iron  and  aluminium — the  "black  liquors"  and  "red  liquors" 
of  commerce.  The  properties  and  composition  of  these  mordants  have  already 
been  discussed,  but  it  may  not  be  out  of  place  here  to  recapitulate  the  practical 
reasons  for  preferring  the  crude  impure  salts  to  the  pure  normal  acetates.  In 
the  case  of  iron,  the  pure  salt  not  only  oxidises  very  rapidly  in  solution,  but 
when  printed  it  oxidises  both  irregularly  and  to  a  point  beyond  that  at  which 
good  results  are  obtainable.  As  previously  noted,  the  best  colours  can  only 
be  dyed  on  an  iron  mordant  when  it  exists  on  the  cloth  in  a  condition  inter- 
mediate between  the  ferrous  and  ferric  states.  When  the  pure  ferrous  acetate 
is  employed,  its  conversion  into  the  highest  state  of  oxidation  takes  place  so 
rapidly  that,  in  practice,  it  is  found  impossible  to  control  it  sufficiently  well 
to  enable  it  to  be  used  with  any  degree  of  certainty.  On  the  other  hand,  the 
crude  pyrolignite  of  iron  or  "  black  liquor "  contains  organic  impurities  which, 
while  not  detracting  from  the  beauty  of  the  final  shade,  retard  the  rate  of  its 
oxidation  to  such  an  extent  that  under  proper  conditions  it  is  possible  to  arrest 
it  at  exactly  the  point  required  to  secure  the  best  results.  Aluminium  only 
forms  one  oxide  (A1.,03),  and  so  cannot  be  over-oxidised  ;  but  it  also  forms 
various  basic  salts,  each  of  which  possesses  a  different  affinity  for  Alizarin.  If, 
therefore,  the  mordant  used  for  printing  decomposes  very  readily,  it  is  apt  to 
produce  salts  of  varying  basicity  on  the  cloth,  and  hence  to  yield  irregular 
shades  on  dyeing.     Experience  has  proved  that  pure  aluminium  acetate  yields 
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neither  such  regular  results  nor  such  full  rich  colours  as  an  acetate  in  which 

a  portion  of  tin1  aoetio  acid  ie  replaoed  by  sulphuric  acid,  i.e.  a  sulphate  i bate. 

Moreover,  pure  aoetate  of  alumina  deoompoBea  on  standing  and  loses  strength 
by  depositing  alumina  or  an  insoluble  and  very  basic  aoetate  :  access  of  light 
accelerates  the  rate  of  this  spontaneous  decomposition.  Again,  when  thickened 
and  printed,  the  pure  aoetate  is  very  susceptible  to  the  aotion  of  dry  heat,  and 
ily  "burned"  by  too  great  a  temperature  in  drying  after  printing;  it  also 
possesses  the  property,  when  dried  on  the  oloth,  of  repelling  water,  so  that  in 
"dunging"  it  prevents  tin'  fixing  liquors  from  penetrating  into  the  body  of 
the  material,  and  thus  gives  rise  to  another  cause  of  irregular  work.  These 
defects  can  be  overcome  by  the  addition  of  acetic  acid  to  the  normal  acetate; 
hut  oare  must  be  taken  to  avoid  making  it  too  acid,  as  otherwise  it  does  not 
thicken  well,  and  works  badly  owing  to  its  solvenl  aotion  on  the  edge  of  the 
steel  "doctors."  On  the  whole,  therefore,  a  crude  acetate  or  "red  liquor," 
made  from  sulphate  of  alumina  and  calcium  acetate,  and  corresponding  approxi- 
mately to  the  formula  Al .,( Si  1. 1(( '  ,il.t<  i ..)..(<  ill ),  is  preferred  to  the  normal  salt, 
since  any  precipitate  it  may  deposit  on  boiling  with  the  thickening  re-dissolves 
on  cooling,  and  in  printing,  drying,  ageing,  and  dunging  it  behaves,  as  shown 
by  experience,  in  a  satisfactory  manner. 

In  any  case,  excessive  heat  in  drying  must  be  avoided,  otherwise  all  iron 
and  aluminium  mordants  are  liable  to  be  dehydrated,  in  which  state  their 
affinity  for  colouring  matters  is  reduced  considerably,  and  they  yield  poor, 
thin  shades   in   the  dye   bath. 

After  printing  and  drying,  the  next  stage  in  the  production  of  Madder  work 
is  the  fixation  of  the  mordants  on  the  cloth.  For  this  purpose  the  printed 
goods  are  first  "aged"  and  then  "dunged."  During  the  ageing  the 
thickening  materials  are  softened,  allowing  the  mordant  to  penetrate  thoroughly 
into  the  fibres  of  the  cloth;  large  quantities  of  acetic  acid  are  evolved,  and 
the  mordant  is  converted  into  a  more  or  less  insoluble  basic  salt  which  adheres 
or  is  fixed  firmly  to  the  cloth.  The  "dunging"  process  completes  the  fixation 
of  the  mordant  by  precipitating  those  portions  of  it  which  have  been  unacted 
upon    in    ageing;    it   also    prevents    the    imprinted    parts    of    the    cloth    from 

1 ling    mordanted    by  any  soluble    mordant    running    into    them    from  the 

printed  parts  during  the  subsequent  operation  of  dyeing:  and  finally,  it 
removes  all  the  thiokening  used  in  printing,  thus  leaving  the  cloth  perfectly 
free  to  the  action  of  the  dyestuff.  If  any  thickening  were  allowed  to  remain 
it  would  act  as  a  mechanical  resist,  by  interposing  an  obstruction  between  the 
mordant  and  the  dyestuM'. 

as  previously  stated,  the  process  of  ageing  consists  in  exposing  the  printed 
goods  to  the  action  of  warm  moist  air  for  varying  periods,  the  duration  of  which 
depends  on  the  work  in  hand.  The  process,  and  the  precaution  to  be  observed, 
have  been  discussed  at  length  in  another  part  of  the  present  volume,  under  the 
heading  of  "The  Treatment  of  Goods  after  Printing,"  and  little  more  remains  to 
he  said  on  the  subject.     Any  of  the  methods  there  described  may  be  adopted, 

but  for  genera]  work  Claim's  Ageing  Machine  is  the  mosl  < venient;  its  action 

is  intermediate  between  that  of  the  "hanging  room  "  and  the  "Mather  A-  Piatt 
Rapid  .Steamer"  or  "Steam  Ager"  ;  it  is  quicker  than  the  one,  and  more  reliable, 
on  the  whole,  than  the  other,  especially  for  iron  mordants,  which  require  very 
gentle  oxidation  if  the  best  results  are  to  be  secured.  The  time  required  to  pass 
through  Crum's  continuous  ageing  chamber  is  twenty  minutes,  and  the  state  of 
the  atmosphere  ought  to  correspond  with  about  36°  C.  dry  bulb  and  33°  C.  wet 
bulb  thermometers.  On  leaving  the  ageing  chamber,  the  goods  are  loosely 
bundled  in  2-4  piece  lots  and  allowed  to  lie  for  several  day-  in  the  room 
surrounding  the  chamber.  The  temperature  of  this  outer  room  is  usually 
maintained  at  33°  ('.   lrv  and  29"  C.  wet  bulb  thermometers,  or  as  close  as  possible 

•22 


33^  TEXTILE    PRINTING. 

to  these  points.  In  this  way  the  ageing  process  is  completed  with  the  least 
possible  trouble,  and  without  taking  up  anything  like  the  immense  amount  of 
space  occupied  by  the  old-fashioned  hanging  rooms.  For  aluminium  mordants, 
either  alone  or  in  combination  with  Aniline  black,  the  rapid     _  e  used 

if  desired.  The  time  required  in  passing  through  the  chamber  is  from  two  to 
four  minutes,  through  an  atmosphere  of  low-pressure  steam  at  a  temperature  of 
75°  C.  to  90"  C.     In  other  respects  the  process  is  identical  with  the  preceding. 

"Dunging"  has  likewise  been  described  in  detail  in  the  earlier  pa§   • 
work,  and  nothing  more  need  be  said  about  it  beyond  giving  a  few  particulars 
of  the  composition  and  working  of  the  "dunging  liquors'"  used  in  illustrating 
the  practical  examples  of  the  "  Madder  styles.''  which  are  to  follow  later. 

After    "ageing''   and  _     _       the   goods   are   dyed  in  any  convenient 

manner  and  with  any  suitable  dyestuff. 

Washing,  soaping,  and  clearing  follow  the  dyeing  operation  :  and  as  these 
processes  vary  with  different  classes  of  work,  their  description  will  be  given  along 
with  that  of  the  practical  methods. 

By  far  the  greater  proportion  of  "  dyed  work  "  produced  at  the  present  rime 
consists  of  single-colour  patterns  in  red,  chocolate,  and  purple.  Black  and  white 
styles  were  also  produced  in  large  quantities  at  one  time  by  h  _  _  -od  on 
a  strong  iron  mordant,  but  "  steam  "  Aniline  black  has  now  displaced  Logwood 
almost  entirely  for  this  purpose,  and  also  for  most  Madder  styles  in  which 
black  occurs  in  combination  with  red.  pink,  chocolate,  and  purple.  Wit: 
few    exceptions,    all    multicolour   patterns,  containing  more  I  :    three 

shades   of   a  colour  or  colours,  are  nowadays  executed  by  the  "  stean.  i 
Occasionally  a  combination  of  red,  pink,  chocolate,  purple,  and  black  is  produced 
in  the  dye  beck,  but  the  style  is  practically  obsolete,  a'.-.        _  elds  exceed- 

ingly fast  and  very  pleasing  eflc 

The  thickened  mordants  used  in  the  "Madder  style"  are  called  "colours" 
not  because  they  contain  any  colouring  matter,  but  be        -  jive  definite 

shades  when  dyed  up  in  Alizarin.  Thickened  red  liquor  i>  always  known 
as  "red"  in  the  colour  shop,  although  it  gives  different  colours  with  different 
dyestuffs — e.g.  yellow  with  Bark  extract  and  Persian  berries  :  blue  with  Alizarin 
blue  :  purple  with  Gallo-purple  or  Gallo-cyanine :  and  brown  with  Anthracene- 
brown.  Similarly,  thickened  iron  mordants  are  known  as  blacks  or  purples 
according   to   their  strength:   and  mixtures  of  iron  and  aim  :  dants 

generally  go  under  the  name  of  chocolates.  This  is  simply  because  their  chief 
use  is  for  the  production  of  these  colours  with  Alizarin. 

Madder  Red  Process. — Print  on  white  unprepared  cloth  the  following 
"  red  " : — 


6T.Red.] 

100    grms. 

wheat  sf 

50 

flour. 

900 

red  liquor  6°  Tw. 

20 

olive  oil. 

'5     ., 

Magenta. 

>il,  cool,  and  add 

12  "5  grms 

.  tiu  ervi-.     . 

1000  after  cooling. 

The  stannous  chloride  •       led  to  prevent  the  fixation  • 

iron,  which  would,  of  course,  dull  the  shade  of  the  red  by  forming  a  small  q\. 
of  purple  in  the  dye  bath  :  and  the  Magenta  is  merely  addei 

1  6T.Red  denotes  that  the  colour  is  made  from  red  liqnor  at  ('  Tw. 
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thai  is,  t<>  give  a  deoided  colour  to  the  paste,  so  thai  the  printer  can  sec  whal  he 
is  doing.     The  "  sightening  "  all  washes oul  in  "dunging." 

After  carefully  drying,  the  g Is  are  "aged  "  and  then  dunged  aa  under: — 

FiBai    I  >i  ' 

The  a la  are  passed  Bit  full  width  through  the  "fly  dunging"  machine  (see 

page  150),  the  first  three  compartments  of  which  are  filled  with  the  follow  ing  liquor, 

2000     litres  water, 
15    kilos,  chalk, 
-\     ,,     phosphate  of  soda, 
70-85      „     cow-dung, 

and  the  last  with  water  alone. 

The  treatment  occupies  2-5  minutes  and  is  conducted  at  a  temperature 
of  60°  C.  After  washing,  the  goods  are  "dunged"  a  second  time,  in  the  rope 
form,  in  the  following: — 

Second  Dunging. 

500    litres  water. 
H  kilos,  chalk. 
J  kilo,  phosphate  of  soda. 
8-12    kilos,  cow-dung. 

This  liquor  is  contained  in  a  spiral  dunging  heck,  similar  to  a  dye  heck;  and 
the  goods  are  worked  in  it  for  20-30  or  more  minutes  at  a  temperature  of 
50°-60"  C.  After  a  thorough  wash,  to  remove  completely  every  trace  of  the 
dunging  solution  and  the  thickening  materials,  the  goods  are  ready  (without 
drying)  for  dyeing. 

In  works  where  large  quantities  of  Madder-dyed  goods  are  regularly  produced, 
the  "second  dunging"  is  performed  in  a  continuous  manner.  For  this  purpose 
three  or  more  becks  are  arranged  to  work  together,  the  cloth  passing  from  the 
first  into  the  second,  from  the  second  into  the  third,  and  so  on  through  the 
whole  range. 

Cow-dung  imparts  a  somewhat  yellowish-green  appearance  to  the  mordanted 
parts  of  the  cloth,  especially  if  used  in  excess,  but  as  a  rule  the  tint  is  too  .slight 
to  att'ect  the  shade  of  deep  colours.  It  may  be  Btrong  enough,  however,  to  dull 
the  brightness  of  light  reds  and  pinks  :  and  where  this  is  to  lie  suspected  from 
tic  general  appearance  of  other  goods,  one  of  the  ncmv  dung  substitutes  may 
he  used  with  savant 

Of  these,  the  most  commonly  employed  are  phosphate  of  soda,  arsenate  of 
soda,  silicate  of  soda,  and  sometimes,  though  rarely,  silicate  of  lime.  Chalk  is 
an  ingredient  common  to  nearly  all  "dunging  liquors,"  and  occasionally,  too,  a 
small  quantity  of  ammonia  is  added.  The  following  solutions  may  lie  taken  as 
typical  of  the  composition  of  these  dunging  liquors: — 


I. 

II. 

III. 

IV. 

Phosphate  of  soda   . 
arsenate  of  soda 

Silicate  of  soda  32°  Tw.  . 
Silicate  of  lime 
Chalk     .... 
. 

H  a 

"h 

1000 

2-5 

"h 

1000 

20 

"h 

1000 

1000 

parts  by  weight. 

(saturated  solution), 
parts  by  weight 

Silicate  of  soda   is  not   generally   employed  as  a  dunging  agent  on  account 
of  its  liability  to  contain  an  excess  of  alkali,  either  in  the  form  of  free  caustic 
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soda  or  carbonate  of  soda.  Properly  prepared,  however,  and  free  from  this 
defeet,  it  may  be  used  with  safety,  oven  for  weak  aluminium  mordants.  Taken 
altogether  it  is.  however,  perhaps  the  least  suitable  riving  agent  for  aluminium 
mordants,  since  the  resulting  colours  are  neither  so  bright  nor  so  full  as  when 
the  other  dung  substitutes  are  employed. 

Silicate  of  lime  is  an  extremely  insoluble  salt,  and  to  ensure  an  efficient 
dunging  by  its  means  the  bath  must  always  contain  an  excess  in  order  to  keep 
up  its  strength. 

It  frequently  happens  that  the  thickening  materials  of  printing  pastes  are 
difficult  to  remove  in  dunging,  especially  if  the  cloth  has  been  printed  in  a  heavy 
pattern,  in  thick  colour,  and  with  newly  engraved  rollers.  In  such  cases  the  most 
effectual  method  of  removing  the  thickening  is  to  add  malt  or  bran  to  the 
dunging  liquors,  and  to  prolong  the  second  dunging  operation.     Thus — 

First  Dunging. 

(2000  litres  water. 
35  kilos,  good  quality  silicate  of  soda  32°  Tw. 
4     ,,     phosphate  of  soda. 
30     ,,     malt  or  bran. 

Second  Dunging. 

(  500    litres  water. 
fi(y  p  |        2    kilos,  chalk. 

'  J  \  kilo,    phosphate  of  soda. 

\        5    kilos,  malt  or  bran. 

If,  after  45  minutes'  treatment  in  the  second  dung  liquor,  some  of  the 
thickening  still  adheres  to  the  goods,  it  can  be  finally  removed  by  working  them 
for  15  minutes  in  an  infusion  of  malt  or  bran  at  a  temperature  of  50°-60°  C. 
The  diastase  ferment  of  malt  and  bran  acts  on  the  starch,  converting  it  into 
easily  soluble  sugars. 

When  cow-dung  is  used  it  is  rarely  necessary  to  add  malt  or  bran  to  the 
dunging  liquors,  since,  in  addition  to  fixing  the  mordants,  cow-dung  also  acts 
energetically  on  the  thickening  materials  used  in  printing,  and  renders  them 
soluble  in  warm  water.  On  the  whole,  cow-dung  is  the  favourite  fixing  agent 
with  practical  dyers  ;  and  it  must  be  admitted  that,  taking  everything  into 
consideration,  it  yields  the  best  and  most  regular  work.  Experience  proves  that, 
other  things  being  equal,  cow-dung  acts  effectively,  and  imparts  a  softer  feel  to  the 
cloth  in  less  time  than  any  other  "  dunging  agent  "  yet  discovered.  Its  only 
drawbacks  are,  that  it  is  irregular  in  composition,  that  it  sometimes  stains  the 
cloth,  and  that  it  requires  changing  more  frequently  than  the  soluble  dung 
substitutes  cited  above.  Properly  handled,  however,  it  gives  excellent  results, 
both  as  regards  depth  and  quality  of  colour. 

After  a  thorough  wash  in  any  type  of  spiral  washing  machine,  the  properly 
dunged  goods  are  split  up  into  conveniently  sized  lots  and  dyed  in  Alizarin 
together  with  certain  additions,  such  as  sumach,  tannic  acid,  glue  size.  Turkey- 
red  oil,  and  chalk — the  latter  being  employed  only  if  the  water  be  deficient  in 
lime,  the  presence  of  which  is  absolutely  essential  to  the  production  of  a  bright 
red.  The  sumach  or  tannic  acid  tends  to  increase  the  fastness  of  the  colour, 
and  in  conjunction  with  the  glue  size  prevents  the  white  parts  of  the  pattern 
from  becoming  unduly  stained ;  the  Turkey-red  oil,  which  should  contain  a 
fair  quantity  of  free  fatty  acid,  enhances  the  beauty  of  the  shade,  increases 
its  depth,  and  promotes  the  peuetration  of  the  Alizarin  into  the  body  of  the 
cloth. 

The  composition  of  the  dye  bath  and  the  proportions  of  its  constituents 
vary  with  the  strength  and  quantity  of  the  mordant  printed  on  the  cloth.  A 
small  spot  pattern  requires  a  much  weaker  dye  bath  than  a  heavy  stripe  printed 
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in  the  same  colour,  and  the  same  pattern  printed  in  two  colours  of  different 
strengths  requires  the  dye  hath  to  be  regulated  accordingly.  Thus  6  T.  Red 
1  Aluminium  acetate  6   Tw.)  requires  really  Biz  times  as  much  Alizarin  as  1  T.  Red 

whicli  is  six  times  weaker,  and  similarly  For  all  other  strengths  of   mordants.      If 

an  excess  of  dyestuff  is  employed,  there  is  always  a  risk  of  the  "whites"  being 
badly  stained,     In  order  to  avoid  tins  as  much  as  possible,  the  proportion  of  glue 

size  is  increased  for  patterns  containing  large  masses  of  white,  such,  for  instance, 
as  w  idely-set  spot  patterns.  On  the  other  hand,  when  the  entire  surface  of  the 
cloth  is  printed,  as  in  many  furniture  patterns,  the  use  of  glue  may  he  dispensed 
with  altogether. 

For  an  average  kind  of  pattern,  covering  about  half  the  surface  of  the  cloth, 
and  printed  in  the  6  T.  lied  already  given,  the  following  dye  bath  will  be  about 
correct. 

Dye  Bath  (for  100  kilos,  of  cloth). 

5500  grms.  Alizarin  20  per  cent,  paste. 
J  1000     „      glue. 

\  2000       „       water. 
2000      ,,      Turkey-red  oil  (3  parts  neutralised). 
750       „       chalk.' 

550      „      dried  and  powdered  sumach. 
2000  litres  water. 

The  pieces,  in  the  rope  state,  are  run  into  a  spiral  dye  beck  containing 
the  above  ingredients.  They  arc  dyed  in  the  cold  for  15  minutes,  then  the 
temperature  is  gradually  raised  in  15  minutes  to  40°  C,  and  after  another  20 
minutes  to  60°  (J.,  and  finally,  after  dyeing  at  GO  C.  for  20  minutes,  to  75°  C,  at 
which  temperature  the  goods  are  worked  for  15-20  minutes.  They  are  then 
taken  out  and  well  washed  through  a  scries  of  square  beater  machines  (sec  p.  162). 
If  the  "whites"  are  not  satisfactory,  the  goods  are  then  further  treated  in 
an  infusion  of  bran  (2  per  cent.)  for  15  minutes  at  75°-90°  C,  and  then 
thoroughly  washed  and  hydro-extracted,  or,  if  they  cannot  be  dealt  with  at  once, 
dried. 

At  this  stage  the  colour  of  the  dyed  pieces  is  a  dull  brown  red,  totally  unlike 
an  Alizarin  red.  To  convert  this  dull  Alizarin  alumina  lake  into  a  full  rich  and 
bright  red,  the  goods  are  oiled,  Steamed,  and  finally  well  soaped  until  the 
"  whites  "  are  pure. 

Any  of  the  ordinary  "soluble  oils"  of  commerce  may  be  used  for  brightening 
dyed  reds,  but  a  much  better  result  is  obtained  by  using  one  of  the  specially 
prepared  oil  mixtures  containing  tin  and  oxalic  acid,  of  these,  tin'  two  given 
below   have  yielded  excellent   results  on  the  large  scale. 

Briciukmm;   (Mi,   I. 

200  grms.  Turkey-red  oil  25  per  cent,  (sodium  sulphorioinoli 
15      ,,      stannous  sulphoricinoleate. 
15      ,,      ammonia. 
125      „      oxalate  of  ammonia  .'3°  Tw. 
646       .,       water. 

=  5  per  cent,  fatty  acid. 

Bbiqhthning  On.  II. 

'200    grms.  Turkey-red  oil  25  per  cent. 
3        ,,      oxalic  acid. 

2.'.       „       tin  crystal-. 
[000  .,        water:    add    ammonia    until    the    precipitate    formed    is   re 

.     dissolved  and  make  up  to — 

1000  =  5  per  cent  fatty  acid. 
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The  cloth  (preferably  dry)  is  padded  through  cither  of  the  above  solutions, 
dried,  and  then  steamed  in  a  "cottage"  at  5  lbs.  pressure  for  one  hour.  After 
washing,  the  goods  are  soaped  15-20  minutes  at  75°  C.  in  a  solution  of  3  parts  of 
soap  per  1000  of  water.  If  the  whites  still  retain  a  pinkish  tinge,  the  pieces, 
after  being  well  washed  out  of  the  soap  becks,  are  finally  "  cleared  "  by  being 
passed  through  a  solution  of  bleaching  powder  ^°-i°  Tw.,  steamed  wet  for  a 
minute,  washed,  and  dried  up  over  cylinders.     The  "deaaivg"  is  effected  in  the 

machine  already  described. 
The  effect  of  oiling  as 
above  is  to  intensify  the 
depth  and  increase  the 
brilliancy  of  the  red,  while 
at  the  same  time  the  oxalic 
acid  liberated  in  steaming 
produces  a  very  pure,  clear 
white.  The  oil  combines 
with  the  colour  lake  to  form 
an  Alizarin  alumina  tin 
fatty  compound  of  extreme 
fastness  to  light  and  soap. 
Before  the  discovery  of 
Madder  Red  (dyed).  the     "  soluble     oils,"     the 

brightening  of  dyed  reds 
was  always  done  by  boiling  them  with  a  neutral  soap,  to  which  was  added  a 
very  small  percentage  of  "  tin  crystals."  The  process  was  long,  and  no  better 
than  the  modern  oiling  and  steaming  method. 

Madder  Orange  is  produced  in  exactly  the  same  way  as  the  red,  with  the 
sole  exception  that  Alizarin  orange  is  used  in  place  of  Alizarin.  It  is  rarely 
employed  alone,  being  for  the  most  part  used  in  combination  with  Aniline 
black.  The  same  printing  colour,  viz.  6  T.  Red,  serves  for  orange,  and  indeed 
for  all  colours  dyed  on  an  alumina  mordant. 

As  already  mentioned,  the  name  6  T.  Red  is  merely  a  convenient  expression 
of  the  strength  of  the  aluminium  acetate  printed.  Weaker  and  stronger  colours 
are  distinguished  in  the  same  way.     Thus — 

i,  T.  Red  (aluminium  acetate       1°  Tw.  thickened)  gives  Light  Pink. 
H       „  „  »  H°  Tw.         „  „     Dark      „ 

6"       ,,  ,,  ,,  6'°  Tw.         ,,  ,,     Medium  Red. 

8         „  „  „  8°  Tw.         „  „     Full  rich    „ 

12         „  „  „  12°  Tw.         ,,  „     Crimson. 

The  shade  of  red  produced  varies  with  the  shade  of  Alizarin  used  in  dyeing. 
Scarlets  are  dyed  with  the  "yellow  shades"  ;  pinks  and  crimsons  with  the  "blue 
shades."  In  the  latter  cases,  too,  it  is  advisable  to  use  a  brightening  oil  without 
tin,  since  tin  tends  to  make  the  shade  yellowish  and  very  fiery — a  desirable 
quality  in  scarlets,  but  a  defect  in  crimsons  and  pinks. 

In  addition  to  various  shades  of  red,  pink,  orange,  and  salmon,  the  above 
simple  aluminium  mordants  are  all  suitable  for  the  production  of  a  great 
number  of  yellows,  browns,  clarets,  fawns,  olives,  etc.,  all  dyed  directly  on  the 
"  dunged  "  cloth,  and  finished  oft'  with  no  further  after-treatment  than  a  thorough 
washing  and  soaping,  with  perhaps  a  run  through  the  "chemicking"  machine 
to  brighten  the  whites  when  these  have  suffered  in  dyeing  from  too  great  an 
excess  of  dyestuff,  too  long  an  immersion,  or  too  high  a  temperature.  It  is 
important  to  observe  that,  in  order  to  preserve  the  purity  of  the  "  whites  "  (the 
imprinted  parts  of  the  cloth),  the  dyeing  should  always  be  conducted  at  as  low  a 
temperature  as  is  consistent  with  the  production  of  a  "  fast "  colour  lake. 
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The  following  colours  are  nil  suitable  for  dyeing  011  aluminium  mordants  : — 

Alizarin  bordeaux  Quercitron  bark  extract. 
„       orange.  Persian  berry  extract. 

„       red,  all  brands.  Anthracene  brown. 

brown.  Gallo-purple. 

,,        blue  (in  mixtures  only).  Logwood  (in  mixtures). 

A  tine  sbade  of  claret,  muob  olearer  in  tone  than  can  lie  obtained  mi  any 
aluminium  and  iron  mixed  mordant,  can  be  produced  on  9>T.Red  by  dyeing 
the  cloth  in  a  mixture  of  Alizarin  bordeaux  and  Alizarin  (blue  shade). 

Dye  Bath  fur  Claret  (100  kilos,  cloth). 

6  kilos.  Alizarin  20  per  cent,  paste  (blue  shade), 
li      ,,      Alizarin  bordeaux  Li. B.I),  paste. 

J      ..      tannic  acid. 
10     „     glue  size  15  per  cent. 
1500-2000  litres  water. 
Dye  as  for  Alizarin  red  ;  wash,  oil,  steam,  wash,  and  soap. 

Mixtures  of  Quercitron  bark  or  Persian  berry  extracts,  with  small  quantities 
of  Alizarin,  Alizarin  bordeaux.  Anthracene  brown.  Alizarin  orange,  give  rise  to 
a  vast  variety  of  compound  shades  when  dyed  on  "8.  T.  Red"  mordant.  Asa 
rule,  however,  all  compound  shades  except  the  most  brilliant  are  dyed  on 
"chocolate  mordants"  of  various  kinds.  Chocolate  mordants  are  mixtures  of 
iron  and  aluminium  acetates. 

•'Alkaline"  Reds,  so  called,  are  merely  Madder  reds,  dyed  on  an  alumina 
mordant)  prepared  by  thiokening  "alkaline  mordant''  or  ulitminiate  of  soda 
(Al.,t>3  Na.,< »).  For  fixing  the  alumina  on  the  fibre,  the  printed  goods  are 
either  simply  exposed  to  the  action  of  the  atmospheric  carbonic  acid  or  passed 
for  from  two  to  four  minutes  through  a  solution  of  "sal  ammoniac  "  (ammonium 
chloride),  or  through  a  solution  of  phosphoric  acid  prepared  by  the  double 
decomposition  of  superphosphate  of  lime  and  sulphuric  acid. 

(1 )  Xa,Al.,03  +  CO,  +  3Hj< »        =  Xa.i !( ) ..  +  -'Ah  1 IH).. 

(2)  NajAlsO,+ 2NH4Cl  +  2H,0  =  2NaCl  +  2NHs  +  2Al(OH)g. 

In  each  case,  the  precipitation  being  effected  in  presence  of  moisture,  the 
oxide  of  aluminium  is  deposited  on  the  fibre  as  the  hydrate.  With  ammonium 
chloride  care  must  be  taken  to  avoid  an  excessive  accumulation  of  ammonia 
in  the  bath,  since  it  is  liable  to  dissolve  or  "strip  "a  portion  of  the  alumina 
from  the  cloth. 

The  chloride  and  sulphate  of  zinc  have  been  proposed  as  fixing  agents  for 
"alkaline  red  mordant,  but,  while  they  answer  perfectly  for  the  purpose,  they 
possess  no  particular  advantages  over  other  fixing  agents,  and,  if  used  at  all  in 
practice,  they  serve  merely  as  alternal  1 

Perhaps  the  best  and  most  reliable  fixing  agent  is  that  proposed  by  B.  W. 
Qerland,  viz.  phosphoric  acid.  It  is  very  effective,  does  not  strip  the 
fibre  of  alumina  1  phosphate  of  alumina  is  insoluble),  and  can  be  very  cheaply 
prepared  from  the  commercial  superphosphate  of  lime  by  the  action  of  warm 
dilute  sulphuric  acid.  The  essential  constituent  of  "superphosphate"  is  calcium 
phosphate  ;  sulphuric  acid  precipitates  the  calcium  as  sulphate,  leaving  phos- 
phoric acid  in  solution. 

I       r<y       :'.ll  s04  =  3CaS04  +  2H3I><>1. 

The  insoluble  calcium  sulphate  is  filtered  off  and  the  clear  filtrate  of 
phosphoric  acid  reduced  with  water,  as  required,  to  the  requisite  working 
strength — about  8'  Tw.  on  the  average. 

Solutions  of  "alkaline  mordant     are   best   thickened   with  maize  starch  and 
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a  little  tragacanth.     ^Yheat  starch  and  flour  are  both  unsuitable,  by  reason  of 
the   fact  that   they   become   ropy   and    gelatinous   when    treated    with    si 
alkalies. 

Well  torrefied  British  gum,  i.e.  dark  British  gum.  is  also  an  excellent 
thickening  agent,  but  it  gives  lighter  reds  than  maize  starch,  and  is  therefore 
only  useful  for  pinks. 

The  following  example  of  the  method  of  producing  "  alkaline  red  "  is  taken 
from  practice  : — 

Printing  Colour  (10  Alk.  Bed). 

8  parts  by  weight  maize  starch. 
50     „       ,,        „      water. 
Boil,  turn  off  steam,  and  add 

2  parts  by  weight  Turkey  red  oil. 
10     „       „        ,,      tragacanth  thickening  6  per  cent. 
Cool  and  add  gradually 

30  parts  by  weight  alkaline  red  mordant  30'  Tw. 

100 

Heat  again  to  75'  C.  and  then  cool. 

The  above  colour  corresponds  to  alkaline  mordant  at  10'  Tw.,  plus,  of  course, 
the  thickening. 

Print  on  white,  unoiled  cloth  :  dry  ;  hang  overnight  in  a  cool,  airy  hanging 
room  to  soften  the  thickening :  and  then  fix  by  a  two  or  three  minutes'  run 
through  either  of  the  following  baths  : — 

Fixing  Bath  I. — Ammonium  chloride  solution  10'  Tw.  at  60°  C. 

Fixing  Bath  11.— Phosphoric  acid  t^'-lO1  Tw.  at  60'  C. 

The  fixing  is  most  conveniently  performed  in  the  ordinary  "fly  dang     _ 
machine. 

After  a  thorough  wash,  the  fixed  pieces  are  treated  exactly  like  ordinary 
"Madder  styles'":  that  is,  they  are  dyed,  washed,  oiled,  dried,  steamed,  washed, 
soaped,  and  (if  necessary)  lightly  cleared  in  "bleaching  liquor." 

Cloth  mordanted  by  means  of  aluminate  of  soda  is  identical  in  its  behaviour 
towards  colouring  matters  with  cloth  mordanted  in  the  usual  way  with  aluminium 
acetate  and  other  acid  aluminium  salts. 

The  great  advantages  of  aluminate  of  soda  as  a  mordant  for  printing  are, 
that  it  will  stand  drying  at  a  comparatively  high  temperature  without  injury  ; 
that,  owing  to  its  nature,  it  is  not  liable  to  contract  iron  stains  :  and  that  it 
penetrates  well  into  the  cloth,  thus  yielding  good,  solid  colours,  and  allowing  of 
"  reversible  effects  "  being  produced  with  ease  on  thin  cloth  and  by  ordinary 
printing  on  one  side.  Moreover,  the  "alkaline  red  process  is  quicker  than  the 
regular  Madder  process,  and  for  this  reason  it  has  largely  displace'!  the  latter 
for  the  production  of  the  "red  and  white  "  prints.  On  the  other  hand,  alumi- 
nate of  soda  is  much  more  limited  in  its  application  than  the  aceta: 
alumina,  since  its  alkalinity  precludes  its  association  with  Aniline  black  and 
the  iron  mordants  in  direct  multicolour  patterns.  As  a  resist  under  Aniline 
black  "covers,"  however,  it  yields  fast  red,  black  and  white  effects.  It  is  rarely 
used  at  the  present  time  for  this  purpose,  other  quicker  and  more  modern 
methods  having  displaced  it. 

Madder  Chocolates. — These  colours  are  obtained  by  dyeing  Alizarin  on  a 
mixed  mordant  of  iron  and  alumina.  They  therefore  consist  essentially  of 
mixtures  of  Madder  red  and  Madder  purple,  since  the  Alizarin  iron  lake  is 
purple. 

According  to  the  proportion  of  iron  in  the  mordant.  Madder  chocolates 
vary  in  shade  from  maroon  to  plum ;   the  smaller  the  quantity  of   iron    the 
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redder  the  shade,   the  greater   the  quantity   of  iron   the  darker  and   bluer 

the   shail.-. 

For  convenience  ol  working,  the  amount  of  aluminium  acetate  (red  liquor) 
taken  is  generally  a  simple  mull  iple  of  the  amount  of  "  iron  liquor "  (pyrolignite) 
taken,  and  this  relation  is  must  oommonly  expressed  numerically  in  the  distinctive 
name  given  to  the  colour.     Thus: — 

Red  Liquor  8    Tw.         Iron  Liquor  21    /'»■. 
S  Chocolate     =  8  parts  and  1  part. 

16        „  16     „  „  1     „ 

20        „  20     „  „  1     „ 

40        „  40     „  „  1     „ 

etc. 

Lighter  shades  of  tin-'  oolours  are  indicated  in  various  ways  in  different 
w>>rks.  The  one  mentioned,  when  dealing  with  the  mixing  "!'  compound  shades, 
is  perhaps  as  convenient  as  any.  Thus,  a  colour  written  "  8  *  Ihocolate  2 "  means 
that  1  part  of  8  Chocolate  (see  above)  is  reduced  in  strength  by  the  addition  of 
2  parts  of  starch  or  flour  paste;  or  is  made  correspondingly  weaker  in  the  first 
instance.     Similarly : — 

20  Chocolate  J      =      4  parts  of  20  Chocolate  and  1  part  of  paste, 
16         „  4      =      1  16         „  „    4 

and  so  on. 

The  processes  of  printing,  ageing,  dunging,  and  dyeing  Madder  chocolates 
are  exactly  the  same  as  those  for  reds.  In  the  oiling,  however,  tin  crystals  and 
oxalic  acid  are,  of  course,  left  out,  as  they  would  effect  the  reduction  of  the  iron 
mordant,  and  thus  give  rise  to  irregular  work. 

Some  printers  prefer  to  age  all  goods  printed  in  iron  mordants  in  the 
old  fashioned  hanging  rooms,  ami  where  these  are  available  it  is  perhaps  the 
safest  method  to  adopt.  The  oxidation  of  the  iron  requires  to  be  carefully 
effected,  and  it  can  certainly  be  carried  out  more  evenly  and  regulated  with 
greater  precision  in  the  hanging  rooms,  where  the  goods  are  suspended  in  single 
folds,  and  every  part  of  the  cloth  is  subjected  to  the  same  atmospheric  conditions 
of  heat  and  humidity,  than  when  the  goods  are  bundled  up  and  allowed  to  lie 
in  piles,  with  only  the  outer  folds  of  the  bundle  fully  exposed  to  the  action  of 

the  air,  as  is  the  0886  when  tin-  "continuous  ageing"  machines  are  made  use  of. 
If  hanging  rooms  are  not  available,  the  goods,  after  passing  through  cither 
(rum's  machine  or  the  rapid  agar,  must  be  piled,  as  loosely  as  possible,  in 
small  lots,  and  turned  over  frequently  during  a  period  of  two  to  four  days,  in 
order  to  equalise  the  oxidation. 

The  following  is  an  example  of  a  Madder  chocolate  printing  colour  largely 
used  in  practice  for  the  production  of  dark  shades. 

20  Chocolate. 

120  parts  by  weight  of  flour. 

40  „        „  olive  oil. 

800  „         „  "  red  liquor "  8°  Tw. 

40  „  „  iron  liipior  24°  Tw. 

0-5         „  ,,  Magenta  (for  "  sightening  "). 

1000 
Boil  and  cool. 

Print  on  white,  unprepared  cloth,  age,  dung,  dye,  wash,  oil,  steam,  wash, 
soip.  and  clear  (if  necessary)  in  cheinick  as  for  reds. 

The  Strength  of  the  dye  bath  varies  with  the  amount  of  mordant  printed  on 
the  cloth.      Fur  an  average  pattern  covering  half  the  cloth  about  7i  per  cent. 
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of  Alizarin  on  the  weight  of  the  cloth  would  give  a  full  shade  on  "  20  chocolate." 

the  other  ingredients"  of   the  dye  bath,   glue   and   chalk,  being  the  same  as 

for  reds.  It  ought  to  be 
observed  that  tannin  or 
sumach  are  omitted  from 
chocolate  dye  baths  on 
account  of  the  black  com- 
pound they  form  with  iron 
salts  :  they  may  be  re- 
placed, if  desired,  by  bran, 
but  the  addition  of  bran 
is  not  necessary,  although 
it  tends  to  preserve  the 
purity  of  the  "  whites." 

I  In   addition   to   Choco- 

lates,    many   other    shades 
Madder  Chocolate.  can  fe    ^yed    on    Jron-alu- 

mina  mordants,  and  in  some 

such  cases  tannic  acid  or  sumach  plays  an  important  part  as  a  dyestuff  in 

modifying  the  shade  of  the  colour. 

£  -njiphs : — 

(1)  Fawn  ox  "12  Chocolate  1." 

Dye  bath  (for  100  kilogrammes  cloth  printed  in  a  heavy  "blotch "). 

1-200  kilos.  Alizarin  (yellow  shade)  20  per  cent,  paste. 

..      Persian  berry  liq.  IS'  Tw. 
6 -100     ,,     dried  sumach. 
.75      „     ammonia  -880. 
2000        litres  water. 
Dve    for  80  minutes  in  all. — 15   minutes   in  the   cold,   15  minutes  at  40'  C, 
15  minutes  at  50°-60°  C,  and  the  rest  of  the  time  at  75:  C.     Wash  well  after 
dveing,  and  then  soap  at  60*  C.  for  10  minutes  with  2  grammes  of  soap  per  litre 
of  water. 

■Varm  Dark  Brows  ox  "  20  Chocolate." 
For  100  kilo*,  cloth. 

3  kilos.  Anthracene  brown  (in  paste). 
3      ,,      Alizarin  orange  20  per  cent. 
6      „      20  per  cent,  glue  solution. 
2000  litres  water. 
Dry.  wash,  soap,  and  clear. 

(3)  Dark  Olive  ox  "40  Chocoi..-: 
For  100  kilos,  cloth. 

8  kilos.  Alizarin  orange  15  per  cent. 
6      ,,      sumach  powder. 
6      „      20  per  cent,  glue  solution. 
2000  litres  water. 
Dry.  well  wash,  and  then  re-dye  in — 

2i  kilos.  Methylene  green  (extra  yellow). 
i      .,      Auramine  0. 
15        ,,      alum. 

i      ..      sulphuric  acid  168°  Tw. 
1500    litres  water. 
Dye  at  50=  C.  wash  well,  treat  15  minutes  in  an  infusion  of  bran  at  80°  C, 
wash  well,  soap,  wash,  and  clear.     The  addition  of  alum  and  sulphuric  acid  aids 
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in  keeping  the  "whites"  clean.     Alizarin  itself  acts  as  a   mordant    for  basic 

colours,  but  for  fast  colours  it  is  always  advisable  tu  use  tannin  matters  along 
with  it,  since  they  form  much  more  insoluble  lakes  with  the  basic  dyestutl's 
applied  in  the  second  dyeing,  or  "topping"  as  it  is  termed  technically. 

The  foregoing  examples  of  compound  shades  wU]  show  that  the  "Madder 
style  "  is  capable  of  a  e-ood  deal  of  variation.  Many  other  instances  could  be 
given,  bat  they  would  be  simply  repetitions  of  the  above  with  different  dyestuffs, 
and  as  Buoh  would  only  take  up  space  without  affording  any  corresponding 
advantage. 

Madder  Purples. — The  production  of  Madder  purples  is  strictly  analogous 
to  that  of  all  other  Madder  colours;  but,  unless  in  combination  with  red,  they 
are  never  oiled  and  steamed,  the  clearing  of  the  "  whites  "  and  the  brightening 
of  the  colour  being  effected  by  repeated  soapings  at  the  boil,  varied  occasionally 
by  a  treatment  in  bran  or  in  ohemick, 

Madder  purples  and  Madder  blacks  are  both  obtained  by  dyeing  Alizarin 
on  iron  mordants  ;  in  fact,  the  only  real  difference  between  them  is  that  in 
blacks  the  iron  mordant  used  is  many  times  stronger  than  in  purples  ;  so  that, 
in  the  abstract,  a  Madder  black  is,  to  all  intents  and  purposes,  an  intense 
purple,  so  dark  as  to  appear  black  by  comparison.  When  placed  side  by  side 
with  an  Aniline  or  a  Logwood  black,  however,  its  purple  tone  is  at  once  apparent. 

The  iron  mordant  used  for  purples  is  the  pyrolignite  of  iron  already  described. 
To  this  is  usually  added  a  certain  proportion  of  arsenious  acid,  the  object  being 
to  retard  the  rate  of  oxidation.  The  arsenious  acid  (As203)  is  introduced  in 
various  ways:  (1)  by  boiling  it  up  with  iron  liquor;  (2)  in  the  form  of  a 
solution  in  water,  glycerine,  or  acetic  acid  and  ammonium  chloride  ;  and  (•'!)  by 
preparing  the  cloth  in  a  weak  aqueous  solution  before  printing.  All  Buch 
solutions  are  known  as  "  purple  fixing  liquors,"  and  their  composition  is  so  much 
a  matter  of  fancy  that  probably  DO  two  printers  use  the  same  formula. 

Depierre  gives  the  following  as  a  suitable  preparation  of  iron  for  ''dyed 
purples  "  :  — 

(  100  litres,  iron  liquor  '2V  Tw.  (pyrolignite). 
I       1  kilo,     wdiite  arsenic  (As.,'  >3). 
Boil  i  hour,  settle,  and  decant  the  clear  liquor  for  use. 

A.  separate  " fixing  liquor "  for  adding  to  the  iron  liquor  during  the  boiling 

of  the  printing  paste  is  made  up  as  under.  It  has  been  used  with  success  for 
a  long  number  of  years  on  the  large  scale. 

Pr/RPLH  Fixing  Liquor. 
80  litres  water. 

20       ,,      acetic  acid  9°  Tw. 
10  kilos,  sal  ammoniac  (XH4C1). 
10      ,,      arsenious  acid. 
Boil  until  dissolved  ;  then  allow  to  settle,  and  decant  the  clear  solution  for  use, 
The  solution  used  for  preparing  the  cloth  before  printing  is  as  follows : — 

XI.    I'ltKI'AKE. 

j       3  -       5  grins,  arsenious  acid. 
■I      3-     5     ,,     sodium  chlorate. 
(  994  -  990      „      water. 

1000  1000 
The  object  of  the  sodium  chlorate   is  to  form  arsenate  of   iron  during  the 
"ageing,'1 — a  salt  which  oxidises  very  slowly,  and  which  is  not  liable  to  oxidise 
beyond  the  point  required  to  yield  the  best  results  on  dyeing.     The  same  prepare 

is  sometimes   used   for  chocolate  mordants  with  the   same   end   in   view.      If   the 
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purple    printing  colour   itself   contains  arsenious  acid,  the  preparation  of   the 
cloth  is  restricted  to  the  application  of  sodium  chlorate  alone. 

Whether  the  employment  of  arsenical  fixing  liquors  and  chlorate  of  soda, 
with  or  without  the  addition  of  ammonium  chloride,  common  salt,  or  glycerin, 
is  absolutely  essential  to  the  production  of  the  best  Madder  purples,  has  never 
yet  been  definitely  ascertained.  Some  calico  printers  have  maintained  that  all 
such  additions  are  superfluous,  while  others  have  been  equally  emphatic  to  the 
contrary.  The  whole  question  is  probably  one  of  plant  and  process  more  than 
of  anything  else.  In  works  where  the  ageing  arrangements  are  particularly 
favourable  to  the  slow  and  gentle  oxidation  of  the  iron  mordants,  it  may  be  easily 
possible  to  obtain  first-class  work  without  the  assistance  of  any  "fixing  liquors" 
in  the  printing  colours  ;  and  in  such  cases  it  would  be  manifestly  absurd  to 
increase  the  cost  of  production  by  making  useless  additions.  On  the  other  hand, 
most  calico  printers  bear  witness  to  the  value  of  arsenious  acid  in  promoting 
regular  work  ;  and,  taken  altogether,  the  balance  of  evidence  seems  to  be  in 
favour  of  employing  it,  either  alone  or  in  combination  with  glycerin,  ammonium 
chloride,  or  common  salt,  and  sometimes  chlorate  of  soda  or  potash. 

The  thickening  used  for  Madder  purples  may  be  either  flour,  starch,  or 
British  gum — the  last  usually  for  a  variation  of  the  "  Madder  style  "  known  as 
the  "cover  and  pad  style."  which  will  be  dealt  with  later.  ''Paste  purples'' 
(P.  purples)  give  shades  almost  as  dark  again  as  "Gum  purples,''  the  strength 
of  the  mordant  being  the  same  in  both  instances.  This  is,  of  course,  on  a  par 
with  what  occurs  with  all  classes  of  colouring  matters,  but  it  must  be  borne  in 
mind  when  it  is  necessary  to  change  the  thickening  for  any  technical  reason. 

The  nomenclature  of  Madder  purples  is  similar  to  that  of  the  chocolates,  with 
this  difference,  that  the  figure  in  front  of  the  name  indicates  the  volume  of  water 
taken  to  dilute  one  volume  of  pyrolignite  of  iron  standing  at  24°  Tw.     Thus — 
12  P.  purple  =    12  vols,  of  water  to  1  vol.  iron  liquor  24°  Tw.  or   12:1 
40         .,         =    40  „  „  „  40:1 

240  „         =240  „  „  „  240:1 

The  letter  "P."  denotes  that  the  solution  is  thickened  with  starch  or  flour; 
"G."  would  indicate  British  gum  Any  other  distinctive  signs  such  as  "S.," 
"F.,"  or  "BG.,"  etc.,  might  be  used  as  agreed  upon.  The  name  of  the  colour 
is  immaterial  so  long  as  its  signification  is  understood. 

Apart  from  the  employment  of  arsenical  fixing  liquors,  the  preliminary 
preparation  of  the  cloth,  and  the  omission  of  the  oiling  process,  the  modus 
operandi  of  purple  dyeing  is  practically  that  of  Madder  reds  and  chocolates. 

The  following  formulae  will  illustrate  the  method  of  boiling  Madder  purple 
printing  colours. 

20  P.  Purple  (Medium). 
[  200     litres  water. 

I     10         ,,     iron  liquor  24"  Tw.  containing  1  per  cent.  As.,03. 
26     kilos,  flour. 
3         ,,     olive  oil. 

01      ,,     Methyl  violet  (for  sighteniug). 
Boil  and  cool. 

200  P.  Purplb  (Pale  Lavender). 
J  200     litres  water. 
I       1         ,,     iron  liquor  24°  Tw. 

I      „     fixing  liquor.     (See  page  347.) 
25     kilos,  flour. 
2.1,      ,,      olive  oil. 
(H     ,,       Methyl  violet. 
Boil  and  cool. 
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Print  both  the  above  on  white  cloth  prepared  in  a  solution  of  3  grammes 
chlorate  of  Boda  per  litre;  dry,  age,  dung  twioe;  wash,  dye  in  Alizarin  (blue 
shade)  ;  wash  well  ;  bran  for  1">  minutes  at  !)()  ( '.  ;  wash  well,  and  then  soap  at 
90°-100°C  for  15  minutes,  or  until  the  whites  are  clean.  Finally,  if  necessary, 
dear  tightly  in  bleaching  powder  and  soap  and  wash  again. 

For  20  I',  purple  (a  lea\\  pattern)  the  following  dye  hath  will  yield  a  fully 
lived  shade  on  100  kilos,  of  cloth. 

3     kilos.  Alizarin  blue  shade  20  per  cent. 
6       „       glue  size  25  per  cent. 
\    „       chalk  (if  necessary). 
2000    litres  water. 

Weaker  shades  of  purple  require  weaker  dye  baths  ;  but  the  dye  bath 
ought  not  to  be  too  dilute,  otherwise  the  dyeing  will  take  boo  long.  On 
the  contrary,  too  great  an 
excess  of  Alizarin  will  in- 
evitably stain  the  "whites" 
badly,  making  it  impos- 
sible to  clear  them  properly 
without  impoverishing  the 
colour. 

Modern  Madder  purples 
are  in  general  of  a  brighter 
and  livelier  shade  than  those 
dyed  before  the  introduc- 
tion of  the  coal-tar  colours. 
This  is  due  not  merely  to 
the  use  of  artificial  Alizarin, 
which  is  free  from  thebrown  Madda  i'u,'I'K'- 

colouring  matters  contained 

by  the  madder  root,  but  also,  and  mainly,  to  the  almost  universal  practice 
of    "topping"    Madder   purples    with    Methyl    violet.     The    Alizarin   acts  as  a 

rdant    for   the   basic    violet,   and    the    result  he:    npound    shade    is    much 

purer  and  brighter  than  the  simple  Alizarin  iron  lake.  "Topped"  purples 
are  fairly  fast  to  soap,  but  the  basic-  colour  soon  fades  when  exposed  to 
liudit,  leaving  the  original  Madder  purple  somewhat  less  bright  than  it  was 
before  topping.  On  the  whole,  therefore,  the  "topping"  of  dyed  purples 
is  more  in  the  nature  of  an  expedient  to  enhance  the  appearance  of  the 
goods  temporarily  than  of  a  permanent  improvement  in  the  quality  of  the 
colour. 

The  "topping"  is  don,,  after  the  dyed  goods  have  been  well  soaped  and 
washed  bo  clear  the  ••  whites,"  in  solutions  of  Met  li\  I  \  iol<  i .  ( ;n\  ing  in  strength 
from  f',T  to  -J-  per  cent,  of  dyestuff,  reckoned  on  the  weight  of  the  goods,  and 
according  both  to  the  depth  of  the  purple  to  be  treated  and  the  shade  dl 
It  is  usually  performed  at  about  10  16  C,  and  a  little  acetic  acid  is  generally 
added  to  the  bath  to  preserve  the  purity  of  the  while  parts  of  the  cloth. 
must  be  taken  to  avoid  any  excess  of  acid,  otherwise  the  tone  of  the  Madder 
purple  will  be  changed  to  an  unpleasant  yellowish-grey.  After  topping,  the 
goods  arc  again  well  washed  in  warm  water,  lightly  soaped,  and  finally  well 
washed  and  dried. 

Madder  Black. — Rlacks  dyed  with  Alizarin  on  an  iron  mordant  are  only 
employed  in  combination  with  dyed  reds,  chocolates,  and  purples  :  and  even  foi 
this  purpose  they  have  been  almost  entirely  superseded  by  Aniline  blacks,  which 
yield  a  much  finer  shade  and  give  a  very  much  sharper  impression  of  the  pattern. 
Still  Madder  blacks  do  find  occasional  use  in  some  Btyles,  and.  apart    from  other 
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considerations,  any  mention  of  the  Madder  style  would  be  incomplete  without 
some  note  on  the  methods  of  obtaining  a  black,  along  with  other  colours,  by 
dyeing. 

For  small  objects  on  lightly  engraved  rollers  the  strength  of  "  iron  liquor  " 
required  to  give  a  black  on  dyeing  in  Alizarin  is  from  12°-16°Tw.  ;  heavier 
patterns  often  yield  good  results  with  S°-10°  Tw. 

12*  T.  Black. 

45    litres  iron  liquor  24'  Tw. 
35        ,,     water. 

10        ,,     purple  fixing  liquor.     (See  page  34V.  i 
10    kilos,  flour. 
1\     „      British  gum. 
2\     ,,      olive  oil. 
Boil  and  cool.     Sighten  with  Logwood. 

Logwood  is  sometimes  added  to  the  above  to  intensify  and  modify  the  shade. 
Print  on  cloth  prepared  in  chlorate  of  soda  as  under : — 

M.  Prepare. 

5  grnis.  chlorate  of  soda. 
1000  "  „      water. 
Dry  :  age  by  hanging  4  days  at  30°  C.  dry  bulb,  27°  C.  wet  bulb  :  dung  :  wash 
and  dye  in  any  dye  bath  suitable  for  the  other  colours  printed  in  the  combina- 
tion :  wash,  soap,  and  clear. 

Multicolour  Patterns  in  the  "Madder  Style.' 

The  Madder  style,  pure  and  simple,  does  not  allow  of  much  variety  being 
obtained  in  the  way  of  colour  combinations.  At  most  it  is  only  possible  to 
produce,  by  dyeing,  combinations  of  four  types  of  colour,  e.<j.  red,  chocolate, 
purple,  and  black,  but  it  so  happens  that  Catechu  and  lead  sulphate  can  be  fixed 
on  the  cloth  sufficiently  permanently  to  withstand  all  the  operations  connected 
with  the  dyeing  and  clearing  of  Madder  colours.  This  fact  permits  of  Catechu 
brown  and  Chrome  yellow  or  orange  being  associated  with  any  of  the  dyed 
colours  already  mentioned,  so  that  it  is  possible  to  obtain  combinations  of  six 
different  classes  of  colours  in  the  Madder  style  by  a  few  simple  modifications  of 
process.  Catechu  and  Chrome  yellows  used  in  this  connection  are  generally 
known  as  "  Madder  brown  ''  and  "Madder  orange''  respectively — a  terminology 
not  quite  correct,  but  one  readily  understood  under  the  circumstances. 

Patterns  containing  Chrome  yellow  are  always  printed  on  cloth  prepared  in 
sodium  sulphate,  with  the  obvious  object  of  precipitating  insoluble  lead  sulphate 
in  the  fibres  of  the  material.  This  lead  sulphate  withstands  all  the  operations 
of  dyeing,  etc..  and  is  finally  converted  into  Chrome  yellow  by  a  treatment  in 
1  lichromate  of  potash. 

The  introduction  of  Catechu  makes  it  necessary  to  age  the  goods  for  from  four 
to  six  days  in  a  warm,  moist  atmosphere,  and  in  hanging  rooms  where  a  good  circu- 
lation of  air  can  be  maintained.  The  fixation  of  Catechu  is  effected  by  a  process 
of  oxidation,  and  if  this  is  incomplete  the  resulting  colour  is  correspondingly 
"  loose "  and  washes  off  in  dyeing.  Similar  conditions  of  ageing  are  suitable, 
even  essential,  for  sulphide  and  vanadium  Aniline  blacks,  and  are.  likewise,  the 
best  for  aluminium  and  iron  mordants.  Simple  air  oxidation,  however  prolonged, 
does  not  develop  the  colour  of  Catechu  to  anything  like  the  same  extent  as 
bichromate  of  potash  does  :  hence  Catechu  browns  in  the  Madder  dyed  styles  are 
always  rather  light  in  shade,  the  use  of  bichromate  of  potash  before  dyeing  being 
inadmissible.     The  presence  of  copper  salts  and  ammonium  chloride  promotes  a 
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more  complete  oxidation;  ami  the  shade  is  also  intensified  by  the  addition  of 
red  liquor,  which,  by  attracting  colour  from  the  dye  bath,  makes  H  darker,  and  al 
the  Barne  time  rather  redder  in  tone. 

Catecih-  "Madder"  Browns. 

1    i .i dm  boI.  25  per  cent.  . 
Water       .... 
Starch      .... 
Gum  tragaoanth  6  per  cent. 
Ammonium  chloride 

<  'livo  oil    . 
Boil,  cool,  and  add 

Nitrate  of  copper  80'  Tw. 
Red  liquor  8'  Tw.      . 

Catrchu  Solution  25  per  cent. 

"_'•">  kilos.  Catechu  in  cubes. 

40      ,,      water. 

35  ..  acetic  acid  9°  Tw. 
Boil  G  hours,  make  up  to  the  original  volume,  stir  well,  and  allow  to  settle 
for  from  24  to  36  hours.  Then  decant  the  supernatant  liquor  for  use  as  above  : 
or  the  liquor  may  be  thickened  with  gum  Senegal  4  lbs.  per  gallon,  in  which 
case  a  printing  colour  can  be  marie  by  adding  copper  nitrate,  ammonium  chloride, 
and  a  little  reduction,  thus:— 

(60  litres  thickened  Catechu  solution  25  per  cent. 
5     „     nitrate  of  copper  80°  Tw. 
(5     „     gum  Senegal  sol.  60  per  cent. 
5  kilos,  ammonium  chloride. 

For  "  Madder  yellows  "  the  best  salt  to  use  is  a  basic  lead  acetate  made  by 
boiling  the  normal  acetate  with  litharge.     Thus— 

9     litres  water. 
6    kilos,  lead  acetate. 
2j     .,     litharge. 
B<>il  one  hour;   replace  the  evaporated  water;  settle  and  filter. 

Lead  or  "Madder"  Yei.i.ow. 

100  litres  basic  acetate  of  lead  as  above, 
26  kilos,  light  British  gum, 
or 

40  kilos,  powdered  gum  Senegal. 
Heat  till  dissolved,  and  then  cool. 

The  rollers  used  for  printing  Catechu  browns  and  lead  yellows  in  the  "dyed 

Madder  styles"  ought  to  be  strongly  engraved  in  order  to  transfer  a  heavy 

of  colour  to  the  cloth,  and  thereby  compensate  for  the  loss  of  depth  which 

these  colours  are  apt  to  suffer  during  the  long  series  of  severe  operations  that 

are  essential  to  the  dyeing  and  clearing  of  the  Alizarin  colours. 

The  following  is  a  summary  of  the  various  stages  in  the  production  of  a  six- 
colour  print  in  red,  yellow,  brown,  purple,  chocolate,  and  black  : — 

(a)  Preparation  of  the  Cloth. — Slop  pad  in  a  mangle  through — 
250  grms.  sulphate  of  a 
50      ,,      chlorate  of  soda. 
10  litres  water. 
Dry  over  steam  heated  cylinders. 
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(/>)  Printing. — On  the  prepared  cloth  print  a  six-colour  pattern  in — 

(1)  "  Madder  "  yellow  as  above. 

(2)  8  T.  red  (Madder  red). 

(3)  Catechu  Madder  brown  I. 

(4)  20  Chocolate  £  (Madder  chocolate). 

(5)  20  P.  purple  (Madder  purple). 

(6)  16  T.  black  (Madder  black),  or  a  Sulphide  Aniline  black. 

(c)  Ageing. — Pass  through  Cram's  continuous  ageing  chamber  for  20  minutes 
at  32°  C.  dry  bulb,  28°  C.  wet  bulb  thermometers,  and  then  hang  three  to 
four  days  under  similar  conditions  of  heat  and  humidity.  During  this  latter 
part  of  the  ageing  process  the  Catechu  browns  and  the  Aniline  black  (if  any) 
are  oxidised  and  developed  as  far  as  is  possible  at  this  stage. 

(d)  Dunging. — After  ageing,  the  printed  pieces  are  dunged  as  usual,  but  with- 
out cow-dung  when  yellows  are  present. 

First  dunging  for  3  minutes  at  60°  C. : — 
10  kilos,  phosphate  of  soda, 
10      „     chalk, 
200      „     sulphate  of  soda, 
1000  litres  water, 
in  the  continuous  "  fly  dunging  "  machine.     Wash  and  dung  a  second  time  in — 
2  J  kilos,  phosphate  of  soda. 
l\      „     chalk. 
100       „     sulphate  of  soda. 
1000    litres  water, 
for  half  an  hour  at  50°-60°  C,  in  the  spiral  becks.     Wash  well  and  dye. 

(e)  Dyeing. — For  a  fairly  heavy  "  sprig  "  or  "  spray  "  pattern  take  for  the 
dye  bath  per  100  kilos,  of  cloth — 

3-4  kilos.  Alizarin  20  per  cent,  paste. 
4      „      25  per  cent,  glue  size. 
2£    „     Turkey-red  oil. 

I     ,,      chalk. 
4       ,,      bran  (optional). 
2000-2500  litres  water. 
Dye  \  hour  in  the  cold,  then  gradually  raise  the  temperature  during  the 
course  of  f  hour  to  70°-75°  C,  at  which  temperature  continue  the  dyeing  for 
4  hour.     Then  bran  J  hour  ;  wash  and  clear. 

(  /')  Clearing. — Treat  the  washed  goods  for  10  minutes  at  50°  C.  in — 
j  1200  litres  water. 

(1)  -'         2     ,,     bleaching  powder  solution  8°  Tw. 
|         2     ,,     soda  ash  solution  8°  Tw. 

(2)  Wash,  soap  \  hour  at  90°  C.  with  2  grins,  soap  per  litre.     Wash  well. 

(3)  Repeat  operations  (1)  and  (2). 

(4) 

(5)   Wash  again  and  then  raise  the  Chrome  yellow  or  orange. 

(g)  Raising  :  Treat  the  goods  for  10  minutes  at  60°  C.  in — 

I  1000  litres  water. 

/        5  kilos,  bichromate  of  soda. 

I         24    ,,      sulphuric  acid  168°  Tw. 
Wash  well ;   and  then,  if  an  orange  is  required,  pass  the  goods  into  a  warm 
solution  of  the  following  : — 

|  1000  litres  water. 

s         1    kilo,  bichromate  of  soda. 

(         1       ,,      quick  lime. 
Treat  for  about  10  minutes  at  30°-40°  C.  ;  then  wash  well  and  soap. 
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These  multicolour  patterns  produced  by  dyeing  ore  very  fast,  but  they  are 
not  particularly  bright,  and  their  cost  of  production  is  very  high  compared  with 
that  of  .similar  work  exeouted  by  direct  printing  in  colours  developed  by 
steaming. 

Fdbnitdbi  ami  I'lMioi.MKia  Goons.  a  Btyle  largely  employed  in  the 
Furnishing  trade  consists  of  a  heavy  "repp"  cloth  printed  "en  oaniaffeux"  in 
different  shades  of  red.  The  patterns  mostly  used  for  this  purpose  are  Etenais 
sance  scrolls,  rococo  designs,  and  large  stripes,  either  plain  or  fancy  |  they  cover 
the  whole  surface  of  the  cloth,  not  a  vestige  of  white  being  left.  This  allows  of 
the  mordants  being  printed  on  oi/e</  cloth.  In  all  Madder  styles  containing 
white  objects  or  spaces  in  the  pattern,  the  use  of  Turkey-red  oil  before  dyeing 
is  altogether  inadmissible,  since  it  attracts  a  certain  amount  of  colour  from  the 
dye  bath  to  the  white  imprinted  parts  of  the  cloth,  and  this  colour  adheres  so 
obstinately  to  those  parts  that  it  is  practically  impossible  to  remove  it,  except 
at  the  cost  of  impoverishing  the  brilliancy  and  strength  of  the  colours  on  the 
mordanted  parts.  This  defect,  however,  becomes  an  advantage  in  patterns  on  a 
red,  pink,  or  any  other  colour  of  a  Madder-dyed  ground,  because  the  presence 
of  an  insoluble  oil  alumina  mordant  not  only  gives  the  brightest  shades,  but  it 
also  admits  of  the  goods  being  treated  by  a  process  closely  approximating  to  the 
dyeing  of  Turkey  red,  which  is  by  far  the  fastest  and  most  brilliant  of  all  the 
colours  derived  from  Alizarin. 

The  majority  of  such  patterns  used  for  furniture,  etc.,  consist  of  four  colours — 
chocolate,  dark  red,  light  red,  and  pink.  The  fust  three  of  these  are  printed  in 
the  ordinary  way  on  the  printing  machine  or  by  hand  block  ;  the  last  is  applied  by 
slop-padding  the  goods  in  a  weak  mordant  after  the  printed  mordants  have  been 
"aged"  and  "dunged.''  The  weaker  or  pink  mordant  may  be  applied  before 
printing  and  immediately  after  oiling  the  cloth,  if  desired,  but  in  practice  the 
best  results  have  been  obtained  by  Operating  in  the  way  described.  The 
"ageing"  and  "dunging"  are  then  repeated  to  fix  the  pink  mordant,  after  which 
the  dyeing  is  proceeded  with  in  exactly  the  same  manner  as  for  ordinary  Madder 
reds.  Oiling  in  Turkey-red  oil  and  steaming  under  pressure  follow  the  dyeing  : 
and  finally,  the  colours  are  specially  "brightened"  by  a  treatment  in  dilute 
mineral  acid  and,  after  washing,  in  "soda  chemick." 

The  preliminary  preparing  of  the  cloth  in  oil  is  effected  in  a  padding  mangle 
with  a  large  trough  or  beck,  the  object  being  thoroughly  t<>  saturate   the  cloth. 

The  drying  is  d ?er  steam-heated  topper  cylinders.     The  cloth  employed  is 

bleached  as  for  Turkey  reds,  that  is.  it  is  simply  boiled  two  or  three  times 
in  caustic  soda,  and  then  washed,  soured,  washed,  and  dried  without  any 
treatment  in  bleaching  powder.  A  synopsis  of  a  process  largely  used  in 
practice  for  the  production  of  a  "Chocolate,  red  and  pink"  effect  is  given 
below. 

let  operation. — Pad  the  cloth  in  b  6  per  oent.  solution  of  olive  oil  oleine 
and  dry  over  copper  cylinders. 

2nd  operation.  Repeat  operation  1,  dry  ami  stove  in  hanging  room  at 
75°  C. 

3rd  operation, —  Pass  through  a  solution  of  soda  ash  W  Tw.  and  wash. 

i'/i  operation.  —  Repeat  operations  2  and  3. 

5th  operation. — Steam  the  goods  in  bundles  for  1  hour  at  4  lbs.  pressure, 
then  allow  them  to  lie  in  pile  in  a  warm  room  for  two  days. 

t\//t  operation.—  Print  for  the  Chocolate:  —  1<">  <'l lite. 

„       Dark  red:— 14  T.  Red. 
„        Light  red:  — 4  T.  Bed. 

7//<  operation.— Age  in  any  of  the  ways  already  described,  but  preferably 
by  hanging  2-4  days  in  a  chamber  heated  to  36*0.,  and  containing  moisture 
equal  to  82"G  wet  bulb  thermometer. 

!■■', 
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8th  operation. — Fix  in  a  continuous  "fly  dung"  machine  in — 
(■  4000  litres  water. 

60     „      arsenate  of  soda  18°  Tw. 
I      20     ,,     cow-dung. 
2  kilos,  chalk. 
Pass    the    goods    in    the    open    width    through    the    above    at    60°  C,    and 
at   such  a   speed   that    the   treatment   occupies    4   minutes.     Then  wash  and 
dung  in — 

I  4000  litres  water, 

20     „      arsenate  of  soda  18°  Tw., 
I       30     ,,      cow-dung, 
at  40°  C.  for  from  J  hour  to  20  minutes.     Wash  well  in  spiral  becks  and  dry 
over  copper  cylinders. 

9th  operation. — Pad  the  dried  goods  in  the  open  width  through  a  solution  of 
"  red  liquor  "  \'  Tw. — dry. 

\0th  operation. — Age  through  Crunvs  machine  at  32°  C,  allow  to  lie  over- 
night in  loose  pile,  and  then  fix  again  through  the  first  "dunging"  liquor  given 
in  operation  8.     Wash  well  and  dye. 

Wth  operation. — Dyeing. — Dye  with  10  per  cent.  Alizarin  20  per  cent,  paste 
(blue  shade),  3  per  cent,  sumach,  1  per  cent  chalk,  2h  per  cent.  Turkey-red  oil,  3 
per  cent,  glue  size  25  per  cent.,  and  a  sufficiency  of  water.  Dye  ^  hour  in  the 
cold;  then  raise  the  temperature  gradually  in  f  hour  to  80°  C,  and  dye  at  that 
for  i  hour  or  longer.  Wash  well  "out  of  dye."  hydro-extract  the  goods,  and 
then  open  them  out  to  the  full  width,  and,  without  drying  them,  proceed  to  the 
next  operation. 

\2th  operation.—  Preparing. — Pad  the  goods  in  a  5  per  cent,  solution  of 
Turkey-red  oil,  and  dry  them  over  cylinders. 

\3th  operation. — Steam  the  dry  oiled  pieces  for  an  hour  at  5  lbs.  pressure. 
Wash  well  and  soap. 

\ith  operation.  —  Soap  at  the  boil  for  £  hour.     Wash  well. 

\5th  operation. — Soap  at  the  boil  for  ^  hour.     Wash  well. 

16rA  operation — Pass  for  2  minutes  through  hydrochloric  acid  |°  Tw. 

\"th  operation. — Wash  well  and  pass  for  4  minutes  through  a  solution  of 
soda  chemick  2°-3°  Tw.     Wash  well  and  dry. 

Operations  16  and  17  are  carried  out  in  continuous  machines,  as  the  cloth 
must  not  be  allowed  to  lie  after  its  treatments  in  acid  and  soda  chemick  solutions, 
either  of  which  would  rapidly  destroy  the  light  red  and  the  pink.  As  a  matter 
of  fact,  these  two  operations  are  only  performed  when  the  very  brightest  colours 
are  demanded. 

Various  shades  of  maroon  and  claret  reds  are  obtained  in  the  above  manner 
by  applying  mixed  iron  and  alumina  mordants  to  the  oiled  cloth,  and  after- 
wards dyeing  in  Alizarin.  After  dyeing,  the  goods  are  treated  as  described  up 
to  the  14th  and  loth  operations. 

Certain  shades  of  brown,  olive,  old  gold,  fawn,  and  blue  are  also  produced 
in  the  same  way  by  replacing  Alizarin  with  any  other  members  of  the  group  of 
mordant  colours  that  will  dye  up  on  iron  and  alumina  mordants.  Thus  it 
is  possible  to  obtain  quite  a  series  of  fast  shades  by  simply  varying  either  the 
mordant  or  the  dyestuff  as  the  case  may  be,  the  process  remaining  the  same  in 
its  main  features.  For  colours  other  than  Alizarin  reds,  one  "oiling"  of  the 
cloth  before  dyeing  is  usually  enough,  or  it  may  be  dispensed  with  altogether 
in  some  cases. 

Brown  effects  are  obtained  either  by  mixtures  of  Persian  berry  or  Quercitron 
bark  extracts  and  Alizarin,  or  from  Anthracene  brown,  and  other  shades  by 
suitable  mixtures  of  these  with  Galloeyanine,  Cu?rulein,  Gallein.  and  Alizarin 
orange,  etc.     Some  of  these  "  fancy  "  colours  are  dyed  as  under  : — 


Brown  I. 
(Fawn) 
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Old  Gold. 

—40 
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1A  per  cent.  Alizarin  20  per  cent,  paste        .  | 

Quercitron  barb  extracl  18  Tw.     Alumina  mordants. 
<  Iallooyanine  paste    .        .         .1 

Alizarin  orange  20  per  cent.      .  I  AluminaorCbooolate 
Anthracene  brown  30  per  cent.    |      mordants. 

, ,  ,,  .i,,  ( Alumina  or  Iron 

(.allem  paste  10  per  cent.         .  <  , 

'  '  I      mordants. 

CoDrulein  S.  20  pin-  cent,  paste  .  i 

.  !  Alumina  mordants 

Persian  berry  extract  48    lw.      ■     are  the  best. 
Cceruleln  S.  20  per  cent,  paste  .  ' 

Pi  rsian  berry  extract  48   Tw.  on  20  Ch late  and  its 

reductions. 

After  dyeing,  the  above  shades  only  require  a  good  washing  and  Boaping  for 

the  completion  of  the  process  ;  no  oiling  or  steaming  is  necessary, 

Except  for  the  best  quality  of  g Is.   and   then  almost   exclusively  for  reds, 

the  above  method  of  producing  the  so-called  "cameo"  effects  in  three  or  four 
shales  of  one  colour  has  been  superseded  by  the  more  rapid  method  of  direct 
printing,  or  the  "steam  style"  of  printing.  The  best  modern  "steam"  colours 
nre  little,  if  at  all,  inferior  in  fastness  to  most  of  the  ••  fancy  "  dyed  colours,  and 
they  possess  the  immense  advantage  of  being  easily  and  rapidly  corrected  for 
shade  if  they  are  "off  colour."  Moreover,  the  steam  style  affords  greater 
scope  to  the  colourist  in  the  harmonising  of  his  colour  scheme.  since  it  permits 
him  to  introduce  gradations  of  tone  as  well  as  gradations  of  shade,  and  that. 
too,  with  the  most  deli,  ate  of  colours — a  facility  not  afforded  by  the  "Maddei 
style. "  in  whiob  gradations  of  tone  arc  dependent  on  the  variation  of  the  iron 
content  of  the  mixed  mordants,  and  consequently  are  limited  to  the  greater  or 
less  dulling  of  a  particular  colour.  Increase  in  the  proportion  of  iron  means 
the  flattening  of  all  compound  Madder  colours  by  the  introduction  of  black  (or 
what  comes  to  practically  the  same  thing,  of  purple),  so  that  it  is  impossible  to 
obtain  gradations  such  as  result  from  varying  the  proportions  of  the  members 
of  a  "series"  of  colours,  like  those  already  dealt  with  when  speaking  of  the 
mixing  of  compound  shades. 

Dyed  Madder  Colours  and  Steam  Colours. 

In  connection  with  tie'  "Madder  style."  it  must  be  mentioned  that  certain 
steam  colours  are  capable  of  being  combined  with  aluminium  and  iron  mordants 
in  the  production  of  multicolour  effects,  of  which  the  red,  chocolate,  and  purple 
are  obtained  in  the  Alizarin  dyv  bath  in  the  usual  way.  The  only  steam  colour 
that  is  used  t"  any  extent  for  this  purpose  is  Alitarvn  blue.  With  very  feu 
exceptions,  the  mordant  colours  require  prolonged  steaming  for  their  proper 
fixation,  and  are  therefore  unsuited  for  use  along  with  "red  and  iron  liquors." 
But  Alizarin  blue  and  one  or  two  other  blues  of  the  same  group  (also  Chrome 
violet  blue)  can  lie  very  well  fixed,  with  a  chromium  mordant,  by  running  twice 
through  a  rapid  ager.  This  short  steaming  does  not  harm  the  iron  and  aluminium 
mordants,  and  it  fixes  the  blue  so  well  that  it  resists  the  action  of  the  dye  bath 
perfectly.  After  steaming,  the  goods  are  treated  exactly  as  described  for  ordinary 
Midler  colours.  Aniline  black  can,  of  course,  be  added  to  the  oombinal 
also  Catechu  brown  and  lead  yellow. 

Example. — Print  a  seven-colour  pattern  in  the  following  colours: — 6  T.  Red, 
12  Chocolate,  20  P.  Purple,  Catechu  Madder  brown,  Madder  yellow  (lead), 
Aniline  black  (prussiate).  and  Alizarin  blue. 
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Alizarin  Blue  for  Madder  work. 
60  grms.  Alizarin  Hue  S. 
790      „ 
150      ,.      acetate  of  chrome  25"  Tw. 

1000 
Print  on  cloth  prepared  with  4  oz.  sodium  sulphate  and  J  oz.  chlorate  of  soda 
per  gallon ;  pass  twice  through  the  "  rapid  ager "  ;  allow  to  lie  or  to  hang  a 
day  or  two,  to  age  the  red,  chocolate  and  purple  mordants  and  the  brown  :  and 
then  "dung"  and  dye  in  Alizarin  according  to  the  instructions  alrea.lv  given  for 
Madder  styles  containing  lead  yellow.  After  dyeing,  wash  and  bran  the  pieces 
for  half  an  hour  at  50°-60°  C.  to  clear  the  white  :  wash  again  and  develop  the 
yellow  in  a  warm  |  per  cent,  solution  of  bichromate  of  potash.  Then  wash 
again  and  soap  at  60"  C. 

In  working  this  style,  care  must  be  taken  to  avoid  an  excess  of  chromium 
mordant  in  the  blue,  otherwise  the  blue  will  be  converted  into  a  dirty  blackish 
purple  during  the  operation  of  dyeing.  The  excess  of  mordant  becomes  fixed  on 
the  fibre  and  attracts  Alizarin  from  the  dye  bath,  so  that  the  resulting  colour  is 
a  mixture  of  Alizarin  blue  and  Alizarin  claret  (the  Chrome-Alizarin  lake). 

In  order,  too,  to  keep  the  white  parts  of  the  cloth  as  clean  as  possible,  and  to 
facilitate  their  ''clearing,"  the  dye  bath  should  contain  no  more  Alizarin  than  is 
absolutely  necessary  for  the  production  of  full  shades  of  red,  chocolate  and 
purple  :  and  the  dyeing  should  be  conducted  at  not  above  50°  C.  until  the  bath 
is  almost  exhausted,  at  which  point  the  temperature  may  be  raised  to  75°-8n  C. 
Alizarin  blue  is  very  susceptible  to  the  action  of  chlorine,  and  therefore  the 
clearing  of  the  "  white  "  must  be  performed  almost  wholly  with  bran  and  soap. 
A  wry  light  "chloring"  afterwards  may  be  given  if  the  white  is  not  passable, 
but  it  is  a  risky  operation,  unless  the  blue  is  very  dark. 

Dark  blue,  orange,  and  white  patterns  for  the  East  are  obtained  in  a  similar 
way  by  dyeing  Alizarin  orange  on  a  red  mordant  printed  in  combination  with 
Alizarin  blue.  Pheuocyanine  blues  and  Coerulein  olive  have  also  been  used 
along  with  dyed  Madder  colours,  iu  imitation  of  some  of  the  "Battick  styles." 

"  Batticking  "  proper  is  a  "  resist "  process  practised  by  the  Javanese  and  others, 
and  will  be  touched  upon  later.  But  certain  other  goods,  also  produced  in  Java, 
have  been  called  "batticks,"  and  have  been  imitated  more  or  less  successfully  by 
means  of  the  Madder  dyeing  process  combined  with  Aniline  black  and  Alizarin 
blue.  In  this  class  of  work  a  dark  blue  is  often  found  in  combination  with  a 
black  or  chocolate,  and  the  peculiarity  of  this  black  or  chocolate  is,  that  it  is 
entirely  surrounded  by  a  soft,  "  fuzzy  "  outline  of  red  or  orange.  This  character- 
istic outline  has  the  appearance  of  having  been  produced  by  the  spreading  of 
some  constituent  of  the  principal  colour  beyond  its  proper  limits ;  indeed,  it  is 
very  similar  to  the  defect  known  as  "  bleeding,"  and  the  colours  used  in  Europe 
to  imitate  it  are  called  technically  "bleeding  blacks  and  chocolates." 

These  Blacks  and  Chocolates  consist  of  mixtures,  in  various  proportions,  of 
Aniline  black  and  red  liquor.  In  practice  a  mixture  of  prussiate  and  sulpho- 
cyanide  of  copper  Aniline  blacks  have  been  found  to  give  excellent  results,  but 
other  Aniline  blacks  are  also  suitable. 

"  Bleeding  "  Black. 

f  2  parts  Aniline  black  (prussiate). 

(2      ,,      Aniline  black  (sulphocyanide  of  copper). 

1  part    red  liquor. 

Chocolate. 

2  parts  above  mixed  black. 

1  part    red  liquor,  slightly  thickened. 
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These  colours  are  printed  along  « itb  Alizarin  blue  and  ordinary  Aniline  black 
in  a  two  or  three-colour  pattern  on  the  printing  machine  or  by  block.  The 
goods  are  then  run  quickly  through  damp  steam  in  a  long  rapid  ager  to 
develop  the  black,  and  are  afterwards  allowed  to  lie  overnight  in  a  cool  place, 

so  as  not  to  dry  too  much.     In  the  morning  they  are  padded  with  a  sloppy 

paste  of  acetic  acid,  and  arc  dried  very  slowly  at  a  low  heat.  The  roller  used 
must  !»•  a  heavy  pad,  in  order  to  saturate  the  cloth  thoroughly    with    acid.      The 

effect  of  this  padding  is  to  dissolve  any  basic  salt  of  aluminium  that  may  have 

been    for d    in    the    "ageing"   of   the   black    part    of   the   colour;    hut    its   mail) 

purpose  is  to  cause  tin'  red-liquor  thus  re-dissolved  to  spread  or  "bleed"  \«\ 1 

the  space  occupied  by  the  now  insoluble  Aniline  black.  If  the  first  padding  docs 
not  do  this  effectually  the  (doth  is  padded  again.  The  extent  to  which  the  black 
has  "bled"  may  be  tested  by  dunging  and  dyeing  a  small  fent  in  Alizarin. 
When  satisfactory,  the  goods  are  aged,  dunged,  and  dyed  as  usual  for  the 
Madder  styles,  Ali/arin  gives  a  black  or  chocolate  with  a  red  edge;  Alizarin 
orange  gives  black  or  brown  with  an  orange  edge,  and  other  dycsluH's  give 
edges  corresponding  to  the  colour  of  their  aluminium  lakes. 

A  good  black  with  a  strong  red  edge  or  outline  is  not  eaSJ  t"  obtain,  nor  are 
the  Chocolates  very  regular  in  shade:  but  as  the  whole  process  is  intended  to 
imitate  native  hand  work,  these  irregularities  arc  not  very  serious  defects,  unless 
they  are  too  pronounced. 

■•  Cover  and  Pad  "  Style. — This  important  ami  extensively  practised  varia- 
tion from  the  ordinary  Madder  style  is  based  upon  the  solubility  of  iron  and 
aluminium  oxides  in  solutions  of  citric  and  tartaric  acids,  and  of  citrates  ami 
tartrates;  in  other  words,  the  presence  of  these  solvents  prevents  the  precipita- 
tion of  iron  and  aluminium  oxides,  hydrates,  and  basic  salts  on  the  fibre,  and 
Consequently  renders  impossible  their  fixation  on  the  cloth  as  mordants. 

In  the  practical  application  of  the  solvent    properties  of   the   above-mentioned 

substances  to  the  production  of  white  patterns  on  a  dyed  ground,  a  thickened 

solution  of  any  one  of  them,  say  citrate  of  soda,  is  first  printed  on  white  cloth 
in  any  desired  pattern.  The  cloth  is  then  well  dried  anil  re-printed  with  a 
thickened  aluminium  or  iron  mordant  in  the  usual  way,  in  either  a  hue  "all- 
Over  design  or  a  uniform  flat  ground,  covering  the  entire  surface  of  one  side  of 
the  cloth. 

Wherever  the  citrate  of  Soda  falls  under  the  over-printed  mordant  the 
fixation  of  this  latter  on  the  cloth  is  prevented,  with  the  result  that  during  the 
Opei  ition  of  dunging  it  is  washed  out  entirely  from  those  parts  of  the  cloth  to 
which  the  citrate    has   been   applied;   so   that    on  dyeing  in  Alizarin,  etc.,  a  white 

pattern  on  a  plain  or  figured  coloured  ground  is  obtained,  a  pattern  correspond- 
ing, of  course,  to  that  first  printed  in  citrate  of  soda. 

If,  in  the  second-  or  over-printing,  a  tine  all-over  pattern  is  applied,  the 
cloth  is  said  to  be  ••covered,"  and  the  roller  used  is  known  as  a  covering 
roller  or  cover,  whereas  when  a  plain  uniform  ground  is  printed,  the  cloth  is 
said  to  be  "padded,"  the  roller  employed  being  called  a  /■'/</  nfflt  r  or  a  pad. 
An  ordinary  "pad"  is  simply  a  copper  roller  engraved  over  its  entire  surface 
with  a  series  of  oblique  and  closely  set  furrows  or  lines;  a  "pin  pad"  is  also 
engraved  evenly  over  its  whole  surface,  but  with  minute  dots  instead  of  furrows. 
Both  arc  used  for  the  same  purpose,  and  generally  in  sequence,  with  the  object 
of  producing  a  fuller  and  more  even  '.'rounding. 

A  white  pattern  on  a  figured  background  of  two  different  shade>  of  the  same 
or  two  different  colours  is  obtained  by  ( 1)  printing  an  acid  or  a  citrate  first  :   then 

"  covering "  in,  say.  a  dark  purple,  anil  finally  "  padding  "  in  a  lighter  purple  ;  (2) 

for  a  red  and  chocolate  background — covering  in  a  "red  liquor "  Containing  a 
sufficient  quantity  of  tin  crystals  (SnCl  )  to  prevent  the  fixation  of  the  iron 
contained  \<\   the  CI late  mordant   subsequently  padded  our  u  ;   and  (.'i),  for  a 
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red  and  purple  background,  covering  in  the  same  resist  red  liquor,  followed  by 
padding  in  weak  iron  liquor.  The  operations  of  ageing,  dunging,  and  dyeing  in 
each  of  these  cases  are  identical  with  those  already  given  in  describing  the 
ordinary  "  Madder  "  style. 

Thickened  solutions  of  citrates,  tartrates,  citric  acid,  and  tartaric  acid  all  go 
under  the  general  name  of  "acids." 

They  are  also  described  as  "resists"  or  "discharges"  according  to  whether 
they  are  applied  to  the  cloth  before  or  after  the  mordants. 

Stannous  chloride  (tin  crystals)  acts  as  a  resist  for  iron  mordants  only,  but  is 
only  used  along  with  acetate  of  alumina  for  "resist  reds,''  since  the  citrates,  etc., 
give  much  better  and  cleaner  whites.  As  a  matter  of  fact,  a  certain  amount 
of  tin  is  fixed  on  the  fibre,  and  this,  while  adding  brilliancy  to  the  dyed  red, 
would  detract  from  the  purity  of  the  white,  because  tin  is  itself  a  mordant  for 
Alizarin.     The  Alizarin  tin  lake  is  a  bright  orange. 

Citric  acid  and  the  citrates  are  by  far  the  most  commonly  employed  "  resists  " 
for  all  classes  of  Madder  work.  They  are  very  effective  in  all  respects,  but 
being  exceedingly  hygroscopic  they  absorb  a  large  amount  of  moisture  during  the 
"  ageing  "  process,  and  are  apt  to  spread  into  the  surrounding  parts  of  the  cloth 
by  capillary  attraction.  This  defect,  known  variously  as  "  swelling,"  "  bleed- 
ing," "spewing,"  etc.,  is  particularly  liable  to  occur  if  they  are  too  strong  for 
the  mordant  employed,  or  if  the  goods  are  allowed  to  get  too  damp  in  the  ageing 
chambers.  To  some  extent  it  can  be  remedied  by  the  addition  of  China  clay  to 
the  printing  paste,  and  by  making  the  latter  as  thick  as  is  consistent  with  good 
printing  qualities,  but  it  is  always  liable  to  occur  under  any  conditions  if  the 
"  acid  "  is  too  concentrated  for  the  work  it  has  to  do. 

Tartaric  acid  and  the  tartrates  are  less  apt  to  "swell  "  than  the  citrates  and 
citric  acid.  They  are  excellent  resists,  and  for  Madder  purples  tartaric  acid  is 
perhaps  the  best  "  acid  "  to  use,  although  citrate  of  soda,  citrate  of  chromium, 
tartrates  of  soda,  tartrate  of  chromium  and  citric  acid  are  all  employed  with 
success  for  this  purpose  by  different  firms.  Tartrate  of  chromium  is  employed 
largely  on  the  Continent  as  a  resist  under  all  Madder  mordants  except  the 
strongest,  such  as  14  T.  Red,  18  T.  Black,  and  other  colours  previously  given. 

Its  chief  advantage  is  that  it  "swells"  very  little,  and  can  therefore  be  used 
without  China  clay,  which  tends  to  fill  up  the  lines  of  the  engraving. 

For  very  strong  alumina  and  iron  mordants  it  is  often  necessary  to  add  a 
small  quantity  of  sulphuric  acid,  in  the  form  of  bisulphate  of  soda  (NaHS04),  to 
the  citric  acid  and  the  citrate  resists  for  the  purpose  of  procuring  a  pure  well-cut 
white.  Oxalic  acid  is  also  used  to  the  same  end,  but  in  both  cases  ageing  in  the 
rapid  ager  must  be  avoided  if  possible,  as  oxalic  and  the  mineral  acids  attack 
the  fibre,  and,  at  a  high  temperature  and  under  the  influence  of  steam,  tender  it 
rapidly. 

The  strength  of  the  simple  citric  and  tartaric  acid  resists  is  usually  expressed 
in  percentages  or  in  grammes  per  litre. 

Thus  5  per  cent.  =  50  grms.  per  litre. 

Other  resists,  being  somewhat  more  complex,  are  named  in  the  same  way  as 
reductions  of  ordinary  colours.  Thus  an  "acid"  marked,  say,  "  M.  acid  2/3" 
consists  of  two  parts  of  gum  or  starch  paste  and  three  parts  of  standard 
"  M.  acid." 

In  the  following  recipes  will  be  found  formulee  representative  of  most  of 
the  "acids"  and  "resists"  in  general  use  for  Madder  colours. 

5  per  cent.  T.  Aciu.  5  per  cent.  C.  Aero. 

1  litre  British  gum  solution.  800  c.c.  British  gum  paste. 

50  grms.  tartaric  acid.  200    ,,    50  per  cent.  China  clay. 

50  grms.  citric  acid. 
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Sighten    with    In<li;_c<>  extract.      Until    tin's 'ids  are   used   as    resists    under 

weak  iron  mordants  for  purplee,     Other  resists  may  be  employed  equally  well, 

hut    the    above  are    simple    and    ell'eelive,    and    have,    moreover.    Iieen    adopted    Oil 

aooounl  of  the  good  results  they  yield. 

M    \ i  1 1 >  (for  Reds  and  ( Ihooolatea). 
320    litres  lime  juice  18"  Tw . 

320         .,        neut  ral  oil  rale   I, ..I. 

72    kilns,  dark  British  gum. 
40      „      light 
40      ,.     starch. 
7J  litres  turpentine. 

Boil  and  OOOl. 

NhDTRAL  ClTRATB   L.J.  =  (lime   juice   48°  Tw.   neutralised   with  caustic  soda 
70°  Tw.). 

Ki-i-i  i  .  |  Reds  and  Chocolates). 

36  litres  tartrate  of  chromium  40°  Tw. 
10     „     water. 
25  kilos,  dark  British  gum. 
10       ,,       citric  acid. 
•">       ..       oxalic  acid. 
\2h     .,       British  gum  paste. 
Boil  and  OOoL 

M.S.  Resist: — (Beds,  Chocolates). 
160  litres  lime  juice  48"  Tw. 
16  kilns,  starch. 

40    ..     water. 

48     ,.      light  British  gum. 
28     ,,      sulphate  of  soda. 
Boil,  ennl  to  50°  C,  and  add— 

|     8  kilns,  sulphuric  acid  16S°  Tw. 
|    I'll  litres  water. 

( iool  before  use. 
V  Acid. 

{60  litres  lime  juiee    18    Tw. 
40      ,,        caustic  soda   70    Tw. 
20  kilns,  dark   British  gum. 
15     „       light      .. 
Heat  to  N5    < '.  and  i I. 

Kf.sist  S.  (Reds,  Chocolates  and  l'urples). 

6       litres  50  per  cent,  gum  Senegal  solution. 
8'75  kilos,  citric  acid. 
1  ,,      bisulphate  of  soda  52°  Tw. 

0-25     ,,      turpentine. 
Add  a  little  safranine  to  sighten. 

R.B.  Resist  (to  resist  alumina  mordants  and  Aniline  black). 
20  litres  water. 
6  kilos,  citric  acid. 
Add  carefully 

10  kilos,  soda  ash 
and  then  thicken  with 

f  1J  kilos,  glycerin. 

I  8      ..      light  British  gum. 
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Resist  Red  (Chocolate  and  Purple  mordants). 

Resist  red  consists  of  the  ordinary  6  T.  or  8  T.  Reds,  plus  an  extra  quantity  of 
tin  crystals.  The  percentage  of  tin  crystals  may  be  indicated  thus  :  8  T.  Red 
5  per  cent.  T.  The  amount  of  tin  varies  with  the  strength  of  the  iron  mordant 
to  be  resisted,  but  it  rarely  exceeds  75  gnus,  per  litre  of  colour,  although  for 
fine  patterns,  and  for  resisting  heavy  iron  mordants,  as  much  as  100  grins,  per 
litre  (1  lb.  per  gal.)  is  sometimes  used.  Stannous  chloride  (tin  crystals)  acts  as 
a  resist  or  a  reserve  by  reason  of  its  reducing  powers  :  during  the  "  ageing " 
process  the  oxidation  of  the  iron  on  those  parts  of  the  cloth  to  which  "  resist 
red  "  has  been  applied  is  prevented,  while  the  fixation  of  alumina  which  is  in- 
dependent of  actual  oxidation  takes  place  as  usual,  so  that  on  dyeing  in  Alizarin 
a  red  on  a  purple  or  a  chocolate  ground  is  obtained.  Any  depth  of  red  can  be 
dyed  by  varying  the  concentration  of  the  "  red  liquor  "  employed. 

The  successful  production  of  bright,  full  "  resist  reds  "  depends  quite  as  much 
upon  the  composition  of  the  "red  liquor  "  as  upon  its  percentage  of  available 
alumina.  Two  red  liquors  which  yield  practically  identical  results  in  ordinary 
Madder  work  are  often  found  to  give  widely  different  results  when  used  for 
resists  under  iron  mordants,  although  under  other  conditions  they  both  deposit 
the  same  amount  of  alumina  on  the  fibre  in  the  ageing  and  dunging  operations. 
This  matter  was  investigated,  on  a  practical  scale,  by  the  late  Mr  J.  W.  Jones  of 
Middleton,  and  formed  the  subject  of  a  paper  by  him  entitled  "  On  the  com- 
position and  testing  of  Tin  Red  liquors"  (Textile  Colonrist,  vol.  i  p.  189,  1876). 
As  the  result  of  a  long  series  of  trials,  he  found  that  when  a  red  liquor  of  16°  Tw. 
contained  an  amount  of  undecomposed  sulphate  of  alumina  corresponding  to  more 
than  2f  per  cent.  SU4  it  was  unsuitable  fur  "resist  Madder  reds."  The  unsuita- 
bility  took  the  form  of  poor,  thin,  dull  colours  ;  hence,  since  most  commercial 
red  liquors  are  sulphate-acetates  of  alumina,  it  is  essential,  in  order  to  secure 
the  best  results,  to  ascertain  beforehand  whether  they  contain  too  much  free 
sulphate  for  resist  reds.  If  so,  they  can  easily  be  rectified  by  the  addition  of 
either  a  little  normal  acetate,  or  by  precipitating  the  sulphuric  acid  with  a 
calculated  quantity  of  acetate  of  lime  or  acetate  of  lead. 

Resist  12  T.  Red  7|  per  cent.  T.  (for  strong  Chocolate  pads  and  covers) 
100  litres  red  liquor  12°  Tw. 
20  kilos,  flour. 
2i  litres  oil  (olive). 
Boil,  cool,  and  add 

7  J  kilos,  tin  crystals. 
For  purple   "covers"  and   "pads"   1 A — 7 Jt  per  cent,  of  stannous  chloride  is 
used  according  to  the  strength  of  the  purple  mordant. 

"  Resist "  or  "  Reserve  "  yellows  consist  of  nitrate  of  lead  and  varying  per- 
centages of  citric  or  tartaric  acids.  They  are  treated  as  already  described  for 
"Madder  yellows."  As  a  rule,  "resist  yellows"  are  thickened  with  flour  in 
preference  to  starch  or  British  gum,  a  little  oil  being  added  in  the  boiling  to 
soften  the  paste  and  improve  its  working  properties. 

5.   T.   Resist  Yellow  (for  dark  purple  covers  and  pails). 
100    litres  water. 
30    kilos,  lead  nitrate. 
10        „     flour. 
1£  litres  olive  oil. 
Buil  and  add 

">     kilns,  powdered  tartaric  acid. 
2J      ,,      Indigo  extract  for  sightening. 
For  weaker  purple  mordants  the  tartaric  acid   is  reduced.     Cover  patterns 
in    general    require    a    rather  weaker  resist  than   "pads"  printed  in  the  same 
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36. 


"acids,"    "resists,"   or   "  reserves  "  are 
Is  padded  with  two  rollers  :il  once      1  he 

ar    20  P.  Purple  (on  M.  prep., see  p.  347), 
100 
240 
8  ( 'hooolate,  8  P.  Purple    ,, 
lL'  Chocolate,  ST.  Red,  li  I'.  Purple 
12  T.  Red. 

12  T.  Black  (M.  prep.). 
6  T.  Red. 
8  T.  Bed. 
4  Chocolate  1 1. 

12  T.  Bed,  8  Chocolate,  12  Choc.,etc. 
10  T.  Black  (M.  prep.). 
Aniline  Black  Cover  and  ti   or   8   T. 

Red  Pad. 
8  Chocolate,  M.  prep. 
•JO  P.  Purple. 

I'll)  P.   Purple  etc. 
Red  and  Chocolate  mordants  is  made 


1 dant,     The  following  strengths  of 

arranged  to  be  printed  on  goods  afterwan 
one  a  "  pin  "  and  the  other  a  "  line    pad 

G  per  cent.  T.  acid  und 

.">  per  cent.        „ 

2  per  cent. 

Resist  C. 

Resist  S. 

M.S.  RoBist  „ 

M.S.  "Resist   J  " 

M.S.  Resist  1  [ 
M.  acid 

R.B.  Resist 

Resist  12  T.  Red  7.1.  percent.  T. .. 
„       ..       „        5 

5  T.  Resist  Yellow 
2  T.  Resist  Yellow 

Another    Yellow    resist    under  strong 
as  follows  : — 

Strong   Resist  Yellow. 
80    litres  water. 
I  20         ,.      citrate  of  soda  32"  Tw. 
I  10    kilos.  China  clay. 
10        ..      flour. 
30         ,.      lead  nitrate. 
1^      .,      olive  oil. 
Boil,  cool,  and  add 

20      ,,     citric  acid  (powdered). 
3      .,      Indigo  extract  (sightening  only). 

If  any  of  the  foregoing  "reserves"  "run"  or  "swell"  in  the  process  it  is 
advisable  to  grind  them  up  with  about  10  per  cent.  China  clay,  or,  better  still, 
the  clay  may  be  introduced  during  the  preparation. 

[n  "  resist  styles "  that  are  both  "covered"  and  "padded,"  the  covering  and 
padding  are  usually  done  in  two  Beparate  printings  :  but  an  arrangement  by  W, 
\Y.  Wilson  and  the  Calico  Printers'  Association  is  in  use  for  the  continuous 
printing  of  the  two  on  an  ordinary  machine.  The  cloth,  after  passing  under  the 
covering  roller,  runs  into  a  drying  chamber,  situated  under  the  printing  machine, 

from  whence  it  re-enters  the  machine  and  is  at  printed  by  the  padding  roller. 

This  arrangement  has  not  been  generally  adopted  by  calico  printers. 

Colours  for  "cover"  patterns  are  almost  invariably  thickened  with  flour  and 
starch  in  order  to  ensure  a  sharp  impression  ;  padding  colours,  on  the  contrary, 
are  as  often  as  not  thickened  with  British  gum  or  a  mixture  of  British  gum  and 
Hour,  and  they  are,  as  a  rule,  worked  much  thinner  than  ordinary  printing 
colours,  the  object)  of  course,  being  to  secure  a  good  level  ground  colour  l>v 
allowing  the  mordanl  t"  Boak  into  the  cloth. 

The  fact  that  any  cover   pattern    can    he    printed   0V6T   any   other   pattern   (in 

"resist  colours")  makes  it  possible  to  obtain    in   endless   variety  of  1 lunations 

of    patterns,   and   within   the    limits    of    the    colours    suited    to    the    process,   of 
colour   also. 
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The  following  concrete  examples  of  some  of  the  effects  producible  by 
covering  and  padding  cloth  previously  printed  with  "  acids "  or  "  resists  "  will 
give  some  idea  of  the  possibilities  of  the  process. 

(1)  White  Design  ox  a  Chocolate  ground  spotted  with  Red. — First 
print  M.S.  resist  or  M.  acid  on  M.  prepared  cloth;  then  dry  and  "cover  in 
resist  S  T.  Red  7i  per  cent.  T.  with  a  spot  pattern  :  dry  again,  and  finally  pad 
in  8  Chocolate ;  dry. 

(2)  White  oh  a  Pcrple  and  Red  ground. — Print  M.S.  resist ;  dry  and 
cover  in  resist  1 2  T.  Red  5  per  cent.  T.  :  dry  and  pad  on  20  P.  Purple. 

(3)  White.  Purple,  and  Black  on  Purple  ground. — Print  3  per  cent.  T. 
acid,  12  P.  Purple,  and  10  T.  Black  or  Sulphide  Aniline  Black,  on  M.  prepared 
cloth.     Dry  and  pad  100  P.  Purple  or  60  Gum  Purple. 

(4)  White.  Yellow,  and  Red  on  Dark  Chocolate  ground. — M.  prepared 
cloth.  Print  M.S.  resist.  Strong  Resist  Yellow,  and  Resist  8  T.  Red  7i  T.  Dry 
and  pad  with  8  Chocolate  or  4  Chocolate  i. 

(5)  White,  Yellow,  Purple,  and  Black  on  Purple  ground. — M.  prepared 
cloth.  Print  2  per  cent.  T.  acid,  2  T.  Resist  Yellow,  8  P.  Purple,  and  10  T. 
Black.     Dry  and  pad  in  200  P.  Purple  or  120  Gum  Purple. 

(6)  White,  Red,  Yellow.  Purple,  Brown,  and  Black  on  a  Purple  and 
White  ground. — On  M.  prepared  cloth.  Print  first  5  per  cent.  T.  acid.  Resist 
14  T.  Red  5  per  cent.  T.,  5  T.  resist  Yellow,  16  P.  Purple.  Catechu  Madder 
Brown,  and  10  T.  Black.     Then  dry  and  "cover"  in  20  P.  Purple. 

White  a>d  Aniline  Black  under  Aniline  Black  cover  and  Madder 
Red  pad. — First  print  R.B.  resist  and  Aniline  black  ;  then  dry  and  cover 
Aniline  black  (prussiate) ;  dry  and  pass  twice  through  the  "rapid  agerr;  pad 
in  6  T.  Red,  and  proceed  as  for  the  ordinary  Madder  style. 

After  the  fined  printing  all  resist  styles  are  passed  through  ('rum's  Ageing 
Chamber,  hung  up  2-4  days,  and  then  dunged  and  dyed,  etc.,  as  usual, 
according  to  methods  already  described.  Patterns  containing  "  resist  yellows  " 
are  treated  in  exactly  the  same  way  as  "Madder  yellows."  but  if  they  have  no 
white  in  them  the  clearing  operations  in  weak  bleaching  powder  may  be  omitted. 

A  style  of  "  re>ist  work  in  winch  both  sides  of  the  cloth  are  alike,  is  produced 
by  printing  Gist  of  all  one  of  the  foregoing  "acids,  "  and  then,  after  drying  well, 
padding  the  goods  "  straight  through  the  nip  "  in  a  padding  mangle  :  that  is, 
passing  the  cloth  between  the  india-rubber  and  brass  bowls  of  the  mangle 
without  allowing  it  to  pass  through  the  liquor  contained  in  the  box  below  them. 
The  lower  or  brass  bowl  revolves,  partly  immersed  in  the  padding  liquor,  and 
carries  sufficient  of  it  up  to  the  cloth  to  thoroughly  saturate  it  (see  fig.  50). 
From  the  mangle  the  cloth  runs  immediately  on  to  a  set  of  drying  cylinders,  and 
is  dried  as  rapidly  as  possible  to  avoid  any  chance  of  the  printed  resists  spreading 
beyond  their  proper  limits.  Resists  for  this  style  of  work  are  best  thickened 
with  flour  or  starch,  both  of  which  are  more  insoluble  than  the  gums.  China 
clay  may  also  be  added  with  advantage.  In  other  respects  the  treatment  of 
these  goods  is  as  above,  viz.  like  all  Madder  dyed  goods. 

Discharging  of  Slop-padded  Mordants. 

This  modification  of  the  Madder  style  is  exactly  the  reverse  of  that  just 
described.  The  cloth  is  first  mordanted  uniformly  all  over  by  padding  through 
solutions  of  iron  or  aluminium  acetate,  and  then  thoroughly  dried  in  hot  air; 
the  patterns  are  then  printed  upon  it  in  strongly  acid  discharging  mixtures. 
which  act  in  precisely  the  same  manner  as  the  preceding  "  resists  and  "acids.' 
After  printing,  the  cloth  is  aged,  dunged,  and  dyed  in  much  the  same  way  as  the 
ordinary  Madder  styles,  but  the  acid,  being  printed  on  partly  fixed  mordants, 
must    be    allowed    sufficient    time    to    react    with   them,  or  its  action  must  be 
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intensified  by  a  short  steaming  in  the  rapid  ager,  followed  by  a  24  hours' 
hanging  in  a  warm,  moist  atmosphere.     The  latter  procedure  is  most  oommonlj 

adopted  at  the  present  tour. 

The  original  method  of  drying  in  hot  air  was  to  pass  the  padded  goods 
through  a  long  brick  chamber  the  "hot  flue" — which  was  heated  by  the  hot 
air  rising  from  the  surface  of  ;n  exposed  iron  or  fire-brick  Hue  (or  series  of  Hues) 
running  from  end  to  end  Of  it.      The  due  itself  was  heated  from  a  furnace    placed 

at  one  end  of  the  apparatus.  In  modern  "hot  Hues"  the  heating  of  the  air  is 
effected  by  means  of  steam  chests  ami  batteries  of  gilled  steam  pipes  combined  with 
a  fan  which  blows  hot  air  through   the  whole  chamber       The  pudding  mangle,  of 

which  g  section  is  shown  in  tii_r.  19,  is  directly  < neoted  with  the  "  hot  Hue,"  so 

that  the  mordanted  goods  pass  directly  from  the  mangle  into  the  drying  chamber. 
The  process  of  producing  white  patterns  on  coloured  grounds  by  the  dis- 
charging of  slop-padded  mordants,  followed  by  dyeing  iu  Madder  and  other 
colouring  matters,  was  formerly  distinguished  from  all  other  kinds  of  dyed  work 
by  the  name  of  the  ••  Foulard  "  or  Padding  Style, — a  name  «  hioh  at  one  time  indi- 
that  the  Colours  were  dyed  on  iron   or  alumina   mordants.      The  definition 

of  the  "  Padding  style"  has  now  been  extended,  however,  to  include  ;iil  classes  of 

work,  in  which  either  the  mordants  or  the  colours  are,  of  necessity,  applied  by  slop 
padding  in  a  mangle,  so  that  the  discharging  of  padded  Red  and  ( 'liocolate  mordants 
is  no  longer  lit'   padding  style,  but  only  "  padding  style,  —  one  amongst  man)'. 

Reverting  to  the  application  of  alumina  and  iron  mordants,  it  may  be 
noted  that  the  "padding  style"  is  almost  exclusively  confined  to  the  production 
Of  dark,  full  colours;  and  this  because,  as  is  well  known  to  practical  men,  it  i> 
Somewhat  difficult  to  mordant  cloth  evenly  in  the  padding  mangle  with  very 
dilute  mordants,  which  are  liable  to  dissociate  irregularly  in  the  hot  flue.  This 
defect  has,  to  a  great  extent,  been  remedied  in  the  modern  "hot  Hues,"  which 
are  heated  by  steam  and  a  forced  draught  of  hot  air;  but  alongside  these 
improved  means  of  drying,  equal  advance  has  been  made  in  the  art  of  dyeing; 
and  although  it  is  now  possible  to  slop-pad  very  weak  Madder-red,  Chocolate,  and 
Purple  mordants  with  considerable  certainty  of  success,  other  methods  than 
Madder  dyeing  have  been  devised  for  the  production  of  "discharge  effects"  on 
tight  grounds. 

After  padding  and  drying,  the  mordanted  cloth  is  printed  with  other  mordants 
For  colours  or  black,  and  with  one  of  the  following  acid  discharges  for  white: — 

hiscu.ua. 1:   Win  ik    I. 

{4     kilos,  starch. 
2k  litres  water. 

6j      ,,     gum  tragacanth  thickening  Ik  percent. 
15        ,.     lime  juice  48°  Tw. 
Boil  and  add 

4     kilos,  bisulphate  of  soda. 
Cool  and  add 

J  kilo,  oxalic  acid. 
Disob  \ia.K  Whits  II. 

300    grms.  citric  acid. 
10        ,,      oxalic  acid. 
690       ..     British  gum  p 

DlBCHAKGl    WllIlK    111. 

40    kilos,  citric  acid. 

l\      ,,      oxalic  acid 

100  litres  water. 

G  kilos.  China  clay. 

26      .,      British  gum. 
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The  printed  cloth  is  aged  by  hanging  for  2  to  4  days,  either  with  or  without 
a  previous  run  through  the  "rapid  ager,"  and  is  then  dunged  twice,  first 
at  the  boil  for  3  minutes  in  the  continuous  fly  dunging  machine,  and 
second  for  half  an  hour  as  usual  at  60°  C.  After  dunging  it  may  be  dyed 
with  any  suitable  dyestuff.  The  "fly  dunging"  at  the  boil  enables  the  "acids" 
to  exit  the  mordants  much  more  effectually  than  they  would  at  a  lower 
temperature. 

(1)  Black  and  White  on  Red  ground  : — (1)  Pad  the  cloth  in  red  liquor  at 
10°  Tw.  dry.  (2)  Print  on  6  T.  Black  and  Discharge  White  I.  dry.  (3)  Age, 
dung,  and  dye  in  Alizarin  as  for  reds.     (4)  Oil,  steam,  soap,  and  clear. 

(2)  White  on  Brown  ok  Cinnamon  ground. — (1)  Pad  the  cloth  in  40  Chocolate 
liquor  (40  parts  Red  liquor,  8  Tw.,  and  1  part  Iron  liquor,  24°  Tw.)  ;  dry.  (2) 
Print  on  Discharge  White  III. — dry.     (3)  Age,  dung,  and  dye  in  the  following  : — 

\\  per  cent.  Alizarin,  yellow  shade,  20  per  cent." 
15  „         Bark  extract  48°  Tw. 

10  ,,         Persian  berry  extract  48°  Tw. 

i         „         chalk. 
20  ,,         glue  solution  15  per  cent. 

(4)   Wash  well,  bran  for  J  hour,  steam,  and  clear. 

(3)  White  on  Black  ground. — (1)  Pad  in  the  following: — 

j  3  parts  Iron  liquor  24°  Tw. 
•!  5      ,,     Red  liquor  14°  Tw. 
I  2      ,,     water. 
Dry.     (2)   Print  on  Discharge  White  II.     (3)  Age,  dung,  and  dye  in  — 
10  per  cent.  Logwood  ext.  40°  Tw.  ^ 

On  the  weight  of  the  cloth. 


On    the    weight    of 
the  cloth. 


1 

sumach  ext.  48°  Tw. 

1 

chalk. 

20 

glue  size  15  per  cent 

1 

soda  ash. 

1 

Turkey-red  oil. 

(4)  Wash  well,  bran  at  80°  C.  for  half  an  hour,  wash,  dry,  and  clear  in  bleach- 
ing powder  solution  £°  Tw.  A  light  soaping  enhances  the  brilliancy  of  the  white 
after  "chemicking." 

(4)  White  on  Claret  ground. — Proceed  as  in  (1),  but  dye  up  in  Alizarin 
Bordeaux. 

(5)  Yellow  on  Red  ground. — Proceed  as  in  (1),  and  after  dyeing  and 
clearing  the  red,  pad  in  a  weak  solution  of  a  basic  acetate  of  lead ;  dry  partially, 
and  pass  through  ammonia  vapour  to  fix  the  lead  as  hydrate,  and  then  develop 
chrome  yellow  by  a  run  through  bichromate  of  soda,  5  grms.  per  litre.  Wash 
well  and  dry. 

Scores  of  other  colours  can  be  dyed  on  slop-padded  and  discharged  red  and 
black  liquors,  but  the  above  will  serve  to  illustrate  the  methods  of  work  without 
giving  further  examples. 

Combined  styles  with  Madder  dyed  colours  and  Indigo  have  never  been 
produced  in  very  large  quantities,  on  account  of  the  practical  difficulties  that 
crop  up  between  the  ageing  and  the  dunging  of  the  printed  mordants.  Many 
attempts  have  been  made  to  combine  the  Madder  style  with  the  glucose 
process  of  Indigo  printing,  and  some  good  work  has  been  done  in  this  way, 
but  on  the  whole  the  process  is  difficult  to  work  successfully  on  the  large 
scale.  The  Indigo  loses  in  depth  of  shade  during  the  drastic  clearing  operations 
that  are  essential  to  the  production  of  a  bright  red  and  a  pure  white;  and 
again,  after  the  reduced  Indigo  has  been  re-oxidised  in  cool  hanging  rooms,  it 
ought  to  be  washed  well  in  cold  water,  whereas  the  mordants  printed  along  with 
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ii  require  dunging  in  hot  solutions.  In  any  case  one  or  the  other  must  suffer  to 
some  extent,  and  consequently  the  style  is  but  little  used. 

Aniline  black  in  combination  with  alumina  and  iron  mordants  constitutes 
one  of  the  most  important  of  all  styles  of  printing.  The  prooess  of  ageing  is 
oommon  to  both,  and  the  dunging  operations  not  only  fix  the  mordants  but  at 
the  same  time  improve  the  black  :  and  if  a  Prussiate  blank  is  employed,  the  iron  it 
oontaina  acts  as  a  mordant,  thereby  tending  to  tone  the  shade  of  the  black,  while 
increasing  its  depth. 

Goods  printed  in  Madder  red  and  chocolate  mordants  and  sulphide  or 
vanadium  Aniline  blacks  are  always  aged  by  hanging  in  the  ageing  chandlers  for 
.'*  to  I  days  (if  this  system  is  available);  if  printed  with  the  prussiate  Aniline 
black,  the  black  is  developed  by  one  or  two  runs  through  the  rapid  ager, 
followed  at  once  by  a  passage  through  gaseous  ammonia  to  neutralise  the 
free  mineral  acid  liberated  by  the  steaming.  In  other  respects  the  treat- 
ment of  the  goods  is  identical  with  that  given  in  the  description  of  the  previous 
ee  for  ordinary  printed  mordants  such  as  6  T.  red,  20  Chocolate,  etc. 

(b)  The  "Basic"  Style,  of  late  years  the  employment  of  basic  Aniline 
colours  in  the  dyed  styles  has  increased  considerably.  They  yield  a  vast  variety 
of  beautiful  shades,  moderately  fast  to  light  and  soap  ;  and  as  they  can  be  dyed  on 
any  insoluble  tannate,  it  is  possible  to  apply  them  to  the  production  of  effects 
analogous  to  those  obtained  by  "Madder  dyeing"  in  most  of  its  aspects.  For 
this  purpose  it  suffices  merely  to  treat  goods  mordanted  with  red  or  iron  liquor 
in  a  boiling  solution  of  some  tannin  matter,  and  then,  after  a  good  washing,  dye 
them  in  a  slightly  acid  solution  of  a  basic  colour.  Both  iron  and  alumina 
form  insoluble  tannates,  and  these  fix  basic  colours  practically  as  well  as  tannate  of 

antimony.     Fr this  it  is  evident   that  any  iron  or  alumina  mordant,  whether 

printed  directly,  or  resisted,  or  discharged,  can  be  utilised  for  obtaining  a  range 
of  effects  altogether  too  wide  to  enumerate  in  detail.  In  this  way  (by  tanning 
iron  and  alumina  mordants)  most  of  the  "Madder  styles"  can  lie  reproduced 
in  a  series  of  bright  colours  otherwise  unobtainable  by  any  dyeing  process  in 
vogue  before  the  discovery  of  coal-tar  dyestuffs. 

Another  method  of  applying  basic  colours  by  dyeing  is  to  print  tannic 
acid  on  the  cloth,  then  fix  in  tartar  emetic,  wasli  well  and  dye.  By  printing 
several  Btrengths  of  tannic  acid,  various  shades  of  the  same  colour  are  obtained 
by  a  single  operation  in  the  dye  beck  ;  and  the  tone  of  these  same  shades 
can  be  varied  either  by  fixing  the  tannic  acid  with  copperas  (FeSO,)  instead 
of  with  tartar  emetic,  or  by  treating  the  tannate  of  antimony  mordanted  cloth 
in  a  solution  of  copperas  before  dyeing.  In  both  instances  the  bluish-grey 
tannate  of  iron  is  formed,  and  this  modifies  the  tone  of  the  colour  subsequently 
dyed. 

Still  another,  and  perhaps  the  most  important  method  of  applying  basic 
colours  in  dyed  styles  of  calico  printing,  is  that  based  upon  the  observation  that 
tannic  acid  and  tannate  of  antimony  mordants  are  capable  of  being  discharged 
by  caustic  soda  under  the  influence  of  steam.  The  cloth  is  first  mordanted  all 
over  by  padding,  and  is  then  printed  with  a  thickened  solution  of  caustic  soda, 
steamed,  washed,  and  dyed  in  a  basic  colour.  The  caustic  soda  dissolves  out 
the  mordant  from  the  printed  parts,  and  in  the  dye  bath  these  parts  remain 
undyed,  so  that  they  form  white  figures  on  a  coloured  ground.  For  working 
details  of  the  Tannin  Discharge  Style,  see  "Discharge  Styles." 

(a)  Basic  Colours  ox  Alumina  ani>  [boh  Mordants.  —  Patterns  produced 
in  this  way  are  printed  as  usual  with  red  or  chocolate  mordants,  and  for  black, 
with  Aniline  black.  After  ageing  and  dunging  they  are  "  tanned  "  in  tannic  acid 
or  one  of  its  many  substitutes,  toaped  lightly,  well  washed  and  dyed.  The 
soaping  is  not  absolutely  essential,  but  it  facilitates,  in  a  marked  degree,  the 
production  of  a  pure  white  and  a  good  full  quality  of  colour. 
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Black  and  White  on  various  grounds. 
Process : — 

(a)  Print  Aniline  black  (prussiate)  and  4  T.  red. 

(4)  Age    twice    through    the    rapid    ager,  and  after   "gassing"  in  ammonia 
vapour  allow  to  lie  two  days  in  loose  bundles. 

(c)  Dung,  wash  and  "tan"  in — for  100  lbs.  cloth  (full  pattern) — 

2     per  cent,  tannic  acid  I  Dye  half  an  hour  at  70°  C,  wash  well  in 
pj-        „        ammonia       )      warm  water. 

(d)  Soap  at  50°  C.  for  10  minutes  in  1  part  soap  per  1000  of  water.     This 

process  is  optional.     Wash  well  until  free  from  soap. 

(e)  Dye  as  follows  for  medium  shades : — 

i-2£  per  cent,  dyestuff. 

2  ,,         acetic  acid  6°  Tw. 

1£        ,,         alum. 

water  (a  sufficiency). 
Raise  the  temperature  of  the  dye  bath  to  80°  C.  in  half  an  hour, 
and  then  dye  a  further  J  hour  at  that.     Wash  well. 
(/)  Soap  at  60°-70°  C.    until   the  whites  are  clean,  and   then   finish   with  a 
thorough  wash. 


Examples : — 
Rose  pink       \  per  cent.  Rhodamine  B. 

+_  per  cent— |  per  cent.  Methylene  blue  N. 
,V        .,        New  blue  L  (Cassella). 
I        ,,        Methylene  green  (yellow  shade). 
J         ..        Auramine  O. 
ll         ..        Auramine  O. 
\        „        Rhodamine  6  G. 
Methvl  violet. 


Blue 

Electric 

Green 

Orange 
Violet 


Darker  shades  are  obtained  by  operating  on  exactly  the  same  lines,  but  with 
a  stronger  alumina  mordant  to  start  with,  followed  by  a  corresponding  increase 
in  the  quantities  of  tannin  and  dvestuff. 

Thus:— 

Dye. 

3%  Fast  cotton  blue  T.A.I. 

(M.,  L.  A  B.). 
U,      Methyl  violet  6  R. 

1|%  Fast  cotton  blue  T.A.I. 
l|%  Methyl  violet  6  R. 

3%  Methylene  green  (yellow 
shade). 


Print. 

Tan. 

Xavy  blue 

6  T.  Red 

3% 

tannic  acid 

Crimson 

„ 

,, 

Plum     . 

8  T.  Red 

4% 

„ 

Peacock  green, 

dai 

•k 

G  T.  Red 

3% 

,, 

Olive     . 

Myrtle  . 
Dark  Blue 


8  T.  Red 
8  Choc. 


4% 
3% 


i  2%  Fast  cotton  blue  T.A.  I. 
|  li%  Auramine  < ». 

I  2%  Indigo  blue  .1.  A.  (Geigy). 
)  3%  Thioflavine  T. 
2%  Marine  blue  S. 


Any  of  the  above  colours  dyed  on  a  Chocolate  mordant  give  duller  shades, 
the  dulness  depending  on  the  proportion  of  iron  present.  Two-  and  three-colour 
effects  are  obtained  by  printing  different  strengths  of  mordant,  say,  14  T.  red, 
4  T.  red,  and  i  T.  red.     Tan  and  dye  as  above. 

(6)  Basic  Colours  on  Printed  Tannin  Mordants.— In  this  method  a 
thickened  solution  of  tannic  acid  is  printed  on  white  cloth,  and  then  fixed  thereon 
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by  a  run  through  tartar  ametio  or  any  other  suitable  antimony  suit.     If  q 

shades  are  required,  the  fixing  in  antin v  1 1  l.-l \  be  followed  bj  g  shorl  treatment 

ill  a  weak  solution  of  ferrous  sulphate.      This  style  is  not  much   used,  although  it 
yields  good  "eameo"  etl'eets  in  a  single  dyeing. 

TwO-Coi.OUli    KKKEIT   OX    W'uilK    QBOUND. 

Process: — 

(a)  Print  on  white  cloth  the  two  following  thickened  solutions  of  tannic  acid  : — 

5%  Tannin  MORDANT.  |%  Tannin  Mordant. 
500    grins,  tannic  acid.  1.',  litres  5°    tan.  inord. 

'_'     litres  acetic  acid  9*  Tw.  \      ,,      acetie  acid  9°  Tw. 

■  i\     ,.     gum  tragacanth  6%.  4J     ,,     tragaoanth  6%. 

•_'.',     ,.     water.  3i     ,,     water. 


10  litres  10  litres 

(6)  Dry  after  printing,  and  age  twice  through  the  rapid  ager.  Ageing  is  not 
essential  unless  the  pattern  contains  Aniline  black,  but  it  is  advan- 
tageous, as  it  seems  to  tix  the  tannic  aoid  on  the  fibre  better.     Fix  in 

the  ordinary  tartar-emetic  bath — 
15-20  kilos,  tartar  emetic, 
5      „      chalk, 
1000  litres  water. 

and  wash  well. 

Dye   in   any    basic   Colour    which    does    not   stain    the    white    parts    of    the 
pattern  permanently. 

For  Pink     say       1  per  oent.  Rhodamine  G  G. 
,,    Blue      „         2        ,,         Thionine  blue  O. 
.,    Yellow   ,,        2        ..         Acridine  yellow  G. 
.,  I  1 .',        ,,         Acridine  yellow  6. 

"     ,reen    "    I    I        ••        Thionine  blue  O. 
,.    Navy  Blue      f  3     „         New  blue  L 
and   various   mixtures  of   Pink.  Blue,  and    Fellow,    for  browns,  olives,  and 
other  mode  shades. 
The  dyeing  of  mixtures  of  basic  colours  in  the  dye  beck  or  in  the  jigger 
presents  many  difficulties  in  practice,  especially  if  the  shades  dyed  are  delicate 
and  light  in  tone.     Some  dyestuffs  combine  with  the  mordant  very  quickly,  even 
in  the  cold,  while  others  dye  up  more  slowly,  the  result  being  that,  in  most  cases, 
the  ultimate  colour  is  more  or  le>s  uneven  in  shade.     Greater  regularity  can  be 

secured  by  the  addition  of  acetic  aoid  to  the  dye  hath,  but  this  cannot  be  carried 
beyond  a  certain  limit,  and  even  then  it  is  not  a  perfect  levelling  agent,  although 
with  care  good  results  are  obtained.  The  best  method  of  dyeing  level  Bhades 
with  small  percentages  of  mixed  basic  dyestuffs  is  to  slop-pad  the  mordanted 
g Is  through  an  acid  solution  of  the  colours,  instead  of  dyeing  them  in  a  target 

bulk  of  water,  as  is  necessarily  the  ease  in  the  dye  heek.  and  to  a  less  degree 
in  the  jigger.  After  padding,  the  goods  are  dried  over  steam  heated  cylinders  or 
through  8  "hoi   flue,"  and    then    passed,  in    the   rope   state,  into  a  dye   beck  filled 

with  boiling  water  the  "scalding  off  "beck.  During  this  process  of  "scalding 
otl."  which  lasts  1  5  80  minutes,  the  dyestuff  is  completely  fixed  on  the  fibre,  and 
the  colour  that  washes  out  of  the  unmordanted  pans  of  the  cloth 

pletelv  taken  up  by  the  mordanted  parts  that  the  water  in  the  dye  beck  is 
ly  stained.  Indeed,  the  fixation  of  the  colour  is  so  far  advanced  after  padding 
and  drying  that  cold  water  hardly  affects  the  mordanted  part-  of  the  cloth  at 
all,  dissolving  out  only  that  portion  of  the  colour  which  adheres  to  tin  ••  whites  " 
or  imprinted  parts. 
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In  order  to  obtain  regular  results  the  pressure  of  the  squeezer  bowls  of  the 
padding  mangle  ought  to  be  regulated  in  such  a  way  that  the  cloth  carries  its 
own  weight  of  dye  liquor  into  the  drying  apparatus ;  and  a  three-bowl  mangle 
ought  to  he  used  in  preference  to  a  two-bowl  machine,  because  it  is  possible  to 
arrange  it  so  as  to  allow  of  the  cloth  passing  twice  through  the  padding  liquor, 
with  a  "squeeze"  between  each  passage, — an  advantage  which  ensures  a  better 
penetration  of  the  dyestuff  into  the  body  of  the  fabric. 

Examples : — 

Light  Olive  (100  kilos,  cloth). 

rms.  Rhodaniine  6  G. 
Acridine  yellow  G. 
1  per  cent.  dyestuff =  -!  215      „      Thionine  blue  0. 
10  litres  acetic  acid  9°  Tw. 
'    90     „      water. 
Fawn  (100  kilos,  cloth) 

I  80  grms.  Rhodaniine  6  G. 
900     ,,     Acridine  yellow  G. 
1  per  cent,  dyestuff  =  .    20      „      Thionine  blue  0. 
10  litres  acetic  acid  9°  Tw. 
'    90      ,,      water. 

Slop-pad  any  tannin-mordanted  cloth  in  the  above  dye  liquors,  at  a  speed 
and  with  a  pressure  on  the  mangle  bowls  that  will  allow  the  cloth  to  absorb  its 
own  weight  of  liquor.  Then  dry  ;  "scald  off"  for  20  minutes  at  the  boil  ;  wash 
and  soap  as  required. 

The  two  chief  advantages  of  the  slop-padding  method  of  dyeing  basic  aniline 
colours  are  — (1)  great  uniformity  of  shade  ;  and  (2)  increased  output,  due  to  the 
speed  at  which  the  goods  are  dyed.  A  saving  of  dyestuff  is  also  effected,  because 
practically  none  comes  off  in  the  hot  water  becks,  while  in  ordinary  dyeing  the 
bath  is  rarely  exhausted.  Purer  colours,  too,  are  obtained,  and  any  modifica- 
tions of  shade  that  may  be  necessary  are  rapidly  and  easily  made.  To  see  the 
shade  yielded  by  any  mixture,  all  that  is  required  is  to  dip  a  part  of  the  cloth 
under  treatment  into  the  dye  liquor,  pass  it  at  once  through  the  mangle  by 
hand,  dry  it  sharply,  and  wash  it  immediately  in  about  25  times  its  own  weight 
of  boiling  water  ;  then  dry  it  again,  and  compare  it  with  the  standard  to  be 
matched. 

The  disadvantages  of  working  as  above  are — (1)  that  the  cloth  requires 
drying  before  padding  ;  and  (2)  that  the  drying  apparatus  must  be  cleaned  for 
each  colour  dyed.  If,  however,  the  first  few  dry  cans  are  wrapped  with  calico, 
this  second  objection  is  of  little  moment.  Most  of  the  soiling  takes  place  on  the 
first  four  or  five  cans,  and  if  these  be  wrapped  it  is  a  simple  matter  to  change 
the  wrapping.  Of  course,  if  pinks  follow  greens,  the  whole  range  will  require 
cleaning  by  running  "wet  grey  cloths"  for  some  time,  taking  care  to  see  that 
their  position  on  the  cans  is  altered  continually  so  as  to  make  sure  that  the 
whole  working  surface  of  the  drying  cylinders  (cans)  is  clean.  But,  as  a  rule, 
pinks  and  similar  delicate  colours  are  padded  on  mangles  specially  reserved  for 
what  are  known  as  "clean  colours,"  the  "dirty  colours" — greens,  blues,  slates, 
purples,  etc. — being  dyed  on  other  machines. 

The  slop-padding  method  is  only  economical  for  large  quantities  of  goods. 
The  extra  drying  operation  is  then  more  than  counterbalanced  by  the  improved 
quality  of  the  work  as  regards  uniformity  and  evenness  of  shade  in  the  different 
lots,  and  increased  speed  of  production,  owing  to  the  fact  that  hundreds  of  pieces 
can  be  dyed  continuously.  For  small  orders  the  ordinary  methods  of  dyeing  are 
the  cheapest  and  most  convenient ;  and  even  if  they  are  somewhat  liable  to  give 
irregular  results,  and  demand  more  care  in  their  working,  they  at  least  do  away 
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with  the  necessities  of  previously  drying  the  oloth,  and  of  oleaning  down  the 
drying  machines  at  frequent  intervals. 

(c)  The  Chrome  Mordant  Dyed  Style. 

Chromium  mordants,  except  when  mixed  with  colouring  matters  as  in  the 
strain  style,  are  rarely  printed  on  cloth  alnne,  owing  to  the  practical  difficulties 
In  fixing  them  satisfactorily  when  bo  applied.     The  ordinary  chromium  acetates, 

sulphate-acetates,  and    nit  rate  acetates  all  deposit   8  certain  ainciunt    of   chromium 

oxide  on  the  fibre,  but  it  is  unevenly  distributed,  and  as  a  rule  gives  irregular 

work  when  dyed  up. 

It  might  be  supposed  that  ohr ium  acetates  would  behave  like  the  acetates 

of  iron  and  aluminium,  hut  this  is  not  the  case  by  any  means.  Such  chromium 
compounds  as  are  capable  of  application  by  printing  are  too  Btable  to  dissociate 
during  the  "ageing"  process,  with  one  exception, — they  do  not  seem  in  practice 
even  to  decompose  fully — certainly  not  regularly  on  steaming.  <>n  the  other 
hand,  those  compounds  that  readily  yield  their  chromium  to  the  fibre  arc  only  suit- 
able  for  padding  in  a  slop-padding  mangle,  because,  although  they  dissociate  easily 
enough,  they  do  so  too  rapidly  and  unevenly  during  their  run  through  the 
drying  apparatus  of  the  printing  machine.  Moreover,  in  presence  of  thickening 
agents,  they  are  exceedingly  liahle  to  decompose  spontaneously,  with  disastrous 
results  it'  the  printing  is  proceeded  with  before  the  decomposition  of  the  "colour" 
is  observed.  On  the  whole,  therefore,  chromium  mordants  maybe  regarded  as 
unsuitable  for  printing,  except  in  combination  with  colouring  matters  as  in 
the  "steam  style." 

The  above-mentioned  exception  to  the  general  rule  is  not,  properly  speaking, 
a    chromium    compound,    but    a    mixture   of    bichromate  of  potash,   magnesium 

; tate,  sodium   thiosulphate,  and  a   little   ammonia.      This  mixture,   thickened 

with  starch  paste  or  l'ritish  gum,  is  stable  in  the  cold,  or  at  the  ordinary 
temperature  and  without  access  of  light,  but  when  printed,  dried,  and  steamed 
the  constituents  react  upon  each  other.  I'nder  the  influence  of  steam  and 
magnesium  acetate,  the  thiosulphate  reduces  the  bichromate  to  the  basic  state, 
and  chromic  oxide  is  deposited  on  the  fibre.  The  printed  goods  are  then  either 
washed  at  once,  or  they  may  be  passed  ipiicklv  through  a  5  per  cent,  solution  of 
soda  ash  at  the  boil,  in  order  to  ensure  the  complete  precipitation  of  the  chromil 
oxide.  Any  colour  that  is  used  with  chromium  mordants  in  the  "steam  style" 
is  suitable  for  dyeing  on  chromium  mordanted  cloth  obtained  as  above. 

The  dyeing  is  carried  out  as  already  described   for  Madder  colours,  the  only 

difference  being  that  the  g Is   require   no   oiling   or  Bteaming,  though    these 

processes  do  in  BOme  oases  improve  the  brilliancy  of  both  colours  and  white. 
As  a  rule,  however,  a  good  soaping,  followed  by  a  light  " chemicking,"  is  quite 
sufficient  to  clear  the  "whites." 

Either  a  steam  Logw 1  black  or  a  prussiate  Aniline  black  maybe  printed 

m  coinl, ination  with  this  mordant;  both  resist  the  dyeing  operation,  but  Aniline 
black  must  be  used  if  it  is  intended  to  tix  the  mordant  in  soda  ash  after  steaming. 
a  recipe  for  the  preparation  of  a  steam  chrome  mordant  will  be  found  in  the 
chapter  on  Mordants. 

Acetate  of  chrome  and  basic  sulphate  of  chrome,  thickened  with  tragaoanth, 
are  sometimes  used  for  printing  on  goods  mordanted  with  ohromium  oxide  (by  any 
of  the  usual  padding  processes).     They  are  fixed  by  a  short  Bteaming  and  a  run 

through  boiling  soda  ash.  On  dyeing,  a  two-tone  effect  is  obtained  ;  or  if  black 
and  a  discharge  acid  have  been  printed  along  with  strong  chrome  mordants,  on 
cloth  lightly  mordanted  all  over  with  any  of  the  mordants  suitable  for  that 
purpose,  a  four-colour  effect  is  produced,  consisting  of  a  black,  white,  and  dark 
chrome  colour,  on  a  lighter  ground  of  the  latter.      Deed  in  this  way,  basic  ac 
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and  sulphates  of  chrome  are  useful  mordants,  but  used  alone,  on  white  cloth, 
their  irregularities  are  too  pronounced  for  them  to  be  of  much  use  in  practice 
except  for  multicolour  dyed  work,  in  which  their  uncvenness  is,  60  some  extent, 
masked  by  the  other  shades. 

A  reduction  mordant  similar  to,  and  suggested  by,  the  above  steam  chrome 
mordant  of  Koechlin  was  worked  out  by  one  of  the  authors  in  1904.  It  was 
never  introduced  on  the  large  scale,  although  it  gave  satisfactory  and  con- 
sistently good  results  in  a  series  of  bulk  trials.  The  original  experiments 
were  made  with  the  old  hydrosulphite  X.F.  (M.,  L.  A-  1?.),  but  in  the  Following 
formula;  this  has  been  replaced  by  Hyraldite  C.  extra  pat.  (Cassella),  though  any 
similar  sulphoxylate  will  answer  quite  as  well.  Of  the  two  recipes  given  below, 
the  second  is  perhaps  the  better  :  strict  comparison,  however,  was  not  made. 

Bichromate  of  soda 
Caustic  soda  88°  Tw. 
Water 

Sodium  acetate 
Ammonia  25  per  cent. 
Hyraldite  C.  extra  pat.     . 
Gum  tragacanth  6  per  cent. 

50,000  50,000 

Print  on  white  cloth,  dry,  age  twice  through  a  hydrosulphite  ager  at 
100°-102°  C. ;  pass  for  2  minutes  through  a  boiling  2  per  cent,  solution  of  soda 
ash  ;  wash  well  and  dye  in  Alizarin,  Ccerulein,  Alizarin  heliotrope  B  B.,  Alizarin 
orange,  Anthracene  brown,  Gallocyanine,  Persian  berries,  or  Quercitron  bark. 
or  any  other  mordant  colour  which  gives  a  pleasing  shade  on  chrome  mordants. 

By  replacing  the  greater  part  of  the  tragacanth  with  water,  the  same 
mixture  may  be  used  for  slop-padding  with  excellent  results,  as  judged  by  the 
limited  number  of  experiments  made. 

Taken  altogether,  the  "  priuting-on "  of  chromium  mordants  is  of  com- 
paratively little  importance.  Similar  effects  and  a  greater  variety  of  them 
can  be  obtained  more  easily,  rapidly,  and  with  greater  certainty  of  success 
from  the  same  colours  by  direct  printing,  as  in  the  steam  style. 

The  discharging  of  padded  chrome  mordants,  and  of  padded  "steam  chrome 
colours,"  is  one  of  the  more  important  branches  of  modern  calico  printing.  The 
previously  mordanted  cloth  is  printed  with  citric  acid,  and  then  "aged,"  fixed, 
and  dyed.  The  acid  dissolves  out  the  mordant,  with  the  result  that  a  white 
pattern  on  a  coloured  ground  is  obtained.  Similar  styles  are  produced  by 
printing  oxidation  discharges  on  cloth  padded  with  ordinary  "steam  colours." 
The  padded  goods  are  dried,  printed  at  once  with  the  discharge,  and  steamed 
as  usual.  Details  of  these  processes  will  be  given  in  the  section  dealing  with 
"  Discharge  and  Resist  Styles." 

Remarks  on  the  Dyed  Style  in  general. 

In  all  dyed  styles  in  which  part  of  the  cloth  is  left  unmordanted,  or  in 
which  very  light  colours  are  employed,  it  is  essential  to  the  attainment  of 
successful  results,  as  represented  by  bright  level  colours  and  pure  whites,  that 
the  following  precautions  be  observed  : — 

(1)  The  cloth  must  be  thoroughly  bleached.  To  test  this,  dye  a  Font  off 
the  pieces  in  question  in  Alizarin  before  the  cloth  is  put  into  work :  no  streaks, 
cloudy  patches,  or  stains  of  any  sort  ought  to  be  apparent,  and  the  slight  tint 
given  by  the  Alizarin  ought  to  come  out  on  soaping. 
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(2)  Cloth  thai  has  been  used  for  "back  greys"  ought  not  to  be  employed 
for  the  dyed  styles.  It  is  often  very  diffictill  to  bleach  out  the  last  traces  of 
the  colour  and  mordants  that  have  been  transferred  to  "back  greys"  from  the 
printed  oloth  ;  and  if  they  are  allowed  to  remain,  they  invariably  dye  up,  show  ing 
as  a  faint  seoondary  pattern.  Such  "back  greys"  may  appear  perfeotly  white 
after  bleaching,  and  are  quite  suitable  for  the  "strain  styles"  or  Aniline  black 
discharge  styles,  but  for  the  Madder  styles  it  is  best  to  avoid  all  risk  by 
employing  nev  "greys"  only.  These  should  he  bleached  until  they  an 
perfectly  iicc  from  all  foreign  matters  whatsoever,  otherwise  they  are  practically 
certain  to  contract  stains  in  dyeing. 

i.'.i  The  mordants si  be  properly  fixed  by  the  "ageing"  and  "dunging" 

processes,  and  before  the  goods  are  entered  into  the  dye  bath  they  must  be  freed 
from  all  traces  of  the  thickening  agents  used  in  printing.  Neglect  of  these 
points  means  uneven  colours  or  stained  "  whites." 

(4)  In  order  to  secure  pure  whites,  the  dyed  goods  must  he  thoroughly 
washed  in  water  to  remove  all  loosely  adhering  dyeBtuff  before  they  are  sub- 
mitted to  the  oiling  and  steaming  processes. 

(5)  The  dyeing  must  be  conducted  at  a  temperature  not  exceeding  75°  C. 
for  Alizarin  and  other  mordant  dyestuft's,  unless  the  cloth  he  prepared  in  oil, 
when  it  may.  with  advantage,  be  dyed  at  a  higher  temperature. 

(6)  The  final  operations  of  soaping  must  be  sufficiently  drastic  to  clear  the 
whites  and   brighten   the  colour,  by  removing  that   portion  of  the  latter   which 

lies,  re  or  less,  on  the  surface  only.     Too  much  reliance  ought  not   to   be 

placed  on  the  bleaching  properties  of  the  bleaching  solution  used  in  the  last 
operation  of  all.  If  this  has  to  be  repeated  two  or  three  times  to  brighten  up 
a  dirty  "  white,"  the  colour  is  certain  to  suffer  both  in  brightness  and  depth. 

(7)  In  dyeing  basic  colours,  keep  the  dye  bath  on  the  acid  side  by  the 
addition  of  acetic,  formic,  or  sulphuric  acid  or  potash  alum.  These  assist  greatly 
in  preserving  the  purity  of  the  white. 

Other  dyed  styles  based  upon  one  or  other  of  the  foregoing  are  in  use,  but 
they  are  either  modifications  or  combinations  of  those  already  given,  and  call 
for  no  special  mention. 

Patterns  produced  by  the  discharging  of  Turkey  red,  Indigo,  etc.,  may  be  re- 
garded, in  a  sense,  as  belonging  to  the  "Dyed  Styles."    Their  characteristic  features, 

however,  are  due  entirely  to  the  application  of  discharging  agents,  and  therefore, 
although  the  preliminary  dyeing  of  the  cloth  is  certainly  an  .  Bsential  (and  the  first) 
stage  in  |  heir  production,  they  must  be  classed  as  "discharges  "  ;    and  as  such  they 

will  be  described,  along  with  other  " Discharge  Styles,"  in  another  part  of  this 

work.      The  dyeing  of  the  cloth,  however,  may  be  conveniently  dealt   with  here. 

Turkey  Red. 

Turkey  red  is  merely  a  Madder  or  Alizarin  red,  dyed  by  a  special  and 
lengthy  process  which  renders  it  not  only  excessively  bright,  hut  also  extremely 
fast   to  all  the  various  destructive  agencies  to  which  textile  fabrics  are  expo-,  d. 

Turkey  red  may  he  considered  as  quite  fast  to  light,  soap,  weak  mineral 
acids  in  the  cold,  weak  alkalies,  and  to  all  but  the  most  powerful  oxidising  and 
reducing  agents.       In  short,  it  is  one  of  the  fastest  colours  known. 

The  dyeing  of  Turkey  red  is  a  special  brand)  of  the  industry  practised  only 
by  a  iow  large  firms.  It  involves  a  long  series  of  consecutive  operations,  for  the 
proper  performance  of  which  an  extensive  installation  of  special  plant  i- 
required  :  hence  it  call  never  form  part  of  the  routine  work  of  the  smaller  print- 
works, whose  output  all  told  would  he  too  small  to  cover  cost  of  production, 
Turkey  red  of  a  sort  is  dyed  in  many  works,  but  it  compares  very  unfavourably 
with  the  magnifioent  productions  of  the  great  firms  who  make  it   a  speciality. 
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The  distinguishing  feature  of  Turkey  red  is  the  preparation  of  the  cloth  in 
olive  oil  or  its  preparations,  the  "Turkey-red  oils"  of  commerce.  Castor  oil 
oleines  and  other  sulphated  oils  are  also  used  with  success. 

The  employment  of  pure  hot  olive  oil.  with  its  accompanying  processes  of 
drying  at  a  high  temperature  and  passing  through  "soda"  baths,  has  become 
almost,  if  not  altogether,  obsolete  since  the  introduction  of  "soluble  oils." 
Formerly  it  was  necessary  to  pad  the  cloth  4-8  times  through  olive  oil  emulsions, 
followed  by  long  exposures  to  the  air.  and  a  2  hours'  drying  in  stoves  at  60°  C. 
after  each  padding.  The  oiling,  therefore,  took  several  days  to  accomplish,  not 
to  speak  of  the  time  subsequently  occupied  in  "soda-ing,"  steeping  in  water  to 
get  rid  of  the  soda,  treating  in  sumach,  mordanting,  dyeing,  and  clearing.  The 
whole  process  was  a  question  of  weeks. 

The  greatest  improvement  in  Turkey-red  dyeing,  and  one  which  shortened 
the  process  to  days,  was  made  by  Steiner  of  Accrington,  who  impregnated  the 
cloth  with  the  necessary  amount  of  oil  in  a  single  operation.  This  was  effected 
by  padding  the  cloth  through  hot  olive  oil,  kept  at  a  constant  temperature  of 
110°  C.  The  oxidation  of  the  oil  was  commenced  by  hanging  the  goods  for  2 
hours  in  a  stove  (hanging  chamber)  maintained  at  70°  C.  The  goods  were  then 
taken  out  and  passed,  in  the  open  width.  6-7  times  through  a  solution  of  soda 
ash  4°  Tw.,  followed  by  a  stoving  of  2  hours  at  75°  C.  after  each  passage. 
They  were  finally  "  soda-ed "  at  40'  C.  in  a  t°  Tw.  solution  of  soda  ash,  dried 
2  hours  at  70°  C.  after  washing  out  the  soda,  and  then  mordanted,  dyed,  and 
cleared  in  much  the  same  way  as  in  modern  proce—  - 

Steiner's  process,  in  turn,  gave  way  to  the  present-day  methods,  which  yield 
equally  good  reds,  and,  when  properly  carried  out,  equally  fast  ones.  For 
discharge  work,  it  is  not  necessary  to  dye  a  shade  quite  as  fast  as  is  required  for 
plain  reds,  for  in  any  case  the  red  ground  will  long  outlast  the  colours  printed 
upon  it :  and  if  it  is  fast  enough  to  withstand  a  run  through  a  powerful  decolor- 
ising agent  like  "chemick"  at  16-18'  Tw..  it  leaves  little  to  l>e  desired  on  the 
score  of  fastness. 

Those  interested  in  the  old  processes  will  find  detailed  accounts  of  their 
practical  working  in  A  Manual  of  Dyeing,  by  Knecht.  Rawson,  and  Loewenthal, 
or  in  The  Dyeing  of  Textile  Fabrics,  by  the  late  J.  J    Hummel. 

In  most  modern  processes  the  frequent  and  tedious  operations  of  passing  the 
cloth  through  alternate  baths  of  olive  oil  emidsions  and  solutions  of  sodium 
carbonate,  followed  by  " stoving"  after  each,  have  been  replaced  by  a  single 
run  through  soluble  "Turkey-red  oils."  followed  by  one  "stoving"  or  one 
"  steaming "  process.  This  is  especially  the  case  for  Turkey  reds  that  are 
intended  for  discharging.  For  the  fastest  reds,  however,  the  oiling  and  stoving 
are  often  repeated  four  or  five  times,  and  the  treatment  in  dilute  alkaline  solutions 
is  also  practised,  with  questionable  reason  ;  probably  it  is  a  survival  of  the  older 
methods,  though  it  is  not  unlikely  that  a  final"  run  through  soda  ash  removes 
superfluous  oil  from  the  cloth,  and  renders  it  more  capable  of  attracting  the 
mordant. 

The  Turkey-red  oil  (oleine,  sulphated  oil,  soluble  oil,  etc.)  used  may  l>e 
prepared  from  either  olive  or  castor  oils.  As  already  described,  these  are  treated 
with  sulphuric  acid,  and  the  resulting  sulphated  compounds  are  neutralised 
with  caustic  soda,  ammonia,  or  a  mixture  of  the  two.  These  neutralised  oils 
are  the  Turkey-red  oils  of  commerce. 

The  steamin_'  or  staving  of  the  cloth  after  oiling  is  not  absolutely  essential 
to  the  production  of  a  bright,  full  red.  but  the  oil  must  be  decomposed  at  some 
staire  of  the  process,  and  therefore,  if  the  cloth  has  been  mordanted  in  aluminium 
salts  before  steaming,  the  necessary  decomposition  of  the  oleine  is  brought  about 
by  dyeing  at  the  boil.  Oiled  cloth,  whether  steamed  or  not,  possesses  the 
property  of  attracting  and  fixing  the  mordant :  and.  according  to  Liechti  and 
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SiuiLi.  on  u/mtaamed  doth  the  mordant  consists  of  t lie  .-1111111111111111  compounds  of 

both  the  ethen  and  the  fatty  acids,  while steamed  cloth  it  consists  of  aormal 

aluminium  oxyoleate  01  trioxyoleate,  acoording  as  olive  or  castor  oil  has  heen 
employed. 

The  addition  of  tin  to  the  ahmiiiiiuiii-oil  mordant  improves  the  shah'  of  the 
red.     The  till  may  be  introduced  as  stannate  of  soda  into  the  oil  prepare,  or 

as  stannous  chloride  into  the  acetate,  or  the  basic  sulphate  of  alumina  mordant. 

Lime  is  another  essential  constituent  of  the  Turkey-red  lake  ;  and  if  the  water 
used  for  dyeing  is  not  calcareous,  an  addition  of  chalk  or  acetate  of  lime  must  be 
made   to  the  dye  hath.     It   can   also  he  introduced  by  fixing  the  aluminium 

mordant  in  a  warm  dunging  hatl utaining  chalk — a  process   which   is   usually 

adopted,  if  only  to  ensure  the  complete  fixation  of  the  mordant. 

In  the  dyeing  operation  the  temperature  is  better  kept  at  about  70'  C, 
especially  if  the  cloth  is  only  lightly  charged  with  oil  ;  if,  however,  a  larger 
amount  of  oil  is  present  in  the  fibres,  the  temperature  may  he  raised,  at  the  end 
of  the  dyeing,  to  the  boil,  though  no  useful  purpose  is  served  thereby,  unless  il 
happen  that  the  oil-prepared  cloth  has  heen  mordanted  in  alumina  without  a 
previous  storing  or  steaming,  in  which  case  the  oil  mordants  undergo  tie 
necessary  decomposition  at  the  higher  temperature. 

On  emerging  from  the  dye  hath  the  goods  are  of  a  dull  reddish-brow  11  shade, 
totally  unlike  the  brilliant  red  into  which  they  are  converted  by  subsequent 
processes.  This  brown  colour  is  a  compound  of  aluminium  alizarate  and  basic 
aluminium  oxyoleate  or  trioxyoleate,  together  with  a  small  quantity  of  calcium 
oxyoleate.  When  its  basicity  is  neutralised  by  means  of  a  second  oiling  and 
steaming  it  becomes  a  bright  red,  the  brilliancy  of  which  is  further  increased 
by  subjecting  the  goods  to  a  long  boil  in  soap  and  a  small  quantity  of  stannous 
chloride,  followed  by  a  quick  run  through  acid,  and  a  final  run  through  hypo 
chlorite  of  soda. 

The  following  is  a  f'siiiiir  of  a  process  used  on  the  large  scale  for  the  pro- 
duction of  a  bluish  Turkey  red  dyed  specially  for  discharging  :  the  cloth  used  is 
only  half  bleached,  experience  having  shown  that  the  finest  reds  are  obtained  on 
g(K>ds  that  have  not  been  treated  in  bleaching  powder  solutions.  Half-bleaching 
counts  in  boiling  the  grey  (doth  three  times  in  caustic  soda,  followed  by  souring 
and  washing  after  each  boil.  The  first  bod  lasts  for  10  hours  at  8-15  lbs. 
pressure  in  any  type  of  kier  ;  the  second  and  third  boils  occupy  8  and  6 
hours  respectively  at  from  1—15  lbs.  pressure  The  goods  are  not  dried  after 
bleaching,  but  simply  squeezed  to  free  them  from  excess  of  water;  they  are  then 
sent  directly  through  the  processes  given  below. 

Turkey  Red  for  Discharging. 

(1)  Slop-pad  the  cloth  direct  from  the  bleach-house,  and.  before  drying, 
through  a  1  per  cent,  solution  of  olive  oil  oleine.  and  then  dry  over  copper 
cylinders. 

i-'i  Prepare  (slop-pad)  in  5  per  cent,  olive  oil  oleine:  stove  two  hours  at 
70  7">  ('.  :  pass  through  a  solution  of  carbonate  of  soda  at  1.',°  Tw.  ;  wash 
through  one  beck  in  the  open  width,  and  dry.  The  soil;,  and  wash  hecks  are 
worked  in  sequence,  and  the  drying  machine  i>  also  arranged  to  work  with  them. 
so  that  the  process  is  continuous. 

(•'?)    Prepare  again  in  f>  percent,  oleine,  dry,  and  steam  in   loose  bundle   form 
for  \h  hours  at  4  lbs.  pressure  (cottage  steamer). 
'  I  1    Prepare  the  cloth  after  steaming  in — 
7|  kilos,  stannate  of  soda. 
30     litres  richioleate  of  ammonia  •"><  1  per  cent. 
1000        „      water. 
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The  solution  is  contained  in  a  machine  similar  to  a  "  Ay  dunging  "  range,  and 
provided  with  a  pair  of  mangle  bowls  at  the  exit  end.  The  cloth  runs  through  at 
the  rate  of  30  yards  per  minute,  and  is  in  the  liquor  about  3  minutes  ;  dry  and 
stove  2  hours  at  60°  C,  or  simply  dry  and  allow  to  lie  in  pile  until  wanted. 

(5)  Mordant,  in  a  similar  machine,  through  basic  sulphate  of  alumina  8°  Tw.  or 
red  liquor  8°  Tw.,  both  at  a  temperature  of  35°  C.     Dry  over  copper  cylinders. 

(6)  Repeat  (5),  and  allow  to  lie  a  day  or  two. 

Basic  Sulphate  of  Alumina. 
|    300  kilos,  alum. 
1  3000  litres  water. 
Add  gradually 

/      41 1  kilos,  soda  ash. 
(  1000    litres  water. 

(7)  When  the  goods  are  wanted  for  dyeing,  fix  them  in  a  solution  of 
binarsenate  of  soda  and  chalk  at  40"-50°  C.  The  fixing  is  performed  in  a 
continuous  machine  of  at  least  4  becks,  provided  with  top  and  bottom  rollers, 
over  which  the  cloth  travels  in  the  open  width. 

1st  Beck. 

5000  litres  water. 
100      „     binarsenate  of  soda  18°  Tw. 
50      ,,     glue  size  15  per  cent. 
2|  kilos,  chalk. 
2nd  Beck. 

5000  litres  water. 

5     „     binarsenate  of  soda  18°  Tw. 
3rd  and  4th  Becks. — Warm  water. 
After  fixing  as  above,  wash  again,  and  proceed  without  any  drying  to — 

(8)  Dyking. 

6     per  cent.  Alizarin  20  per  cent,  blue  shade. 
5  „  ,,  „  yellow  shade. 

I.1,  ,,        ground  sumach. 

2 1         „        Turkey-red  oil  20  per  cent. 

Kaise  the  temperature  of  the  dye  bath  gradually  during  the  course  of  an 
hour  to  75°-80°  C,  and  continue  dyeing  at  that  temperature  for  half  an  hour. 
Take  out  of  dye,  wash  well,  squeeze,  and  without  drying — 

(9)  Prepare  in  5  per  cent,  olive-oil  oleine,  partly  neutralised  with  ammonia. 
Dry,  and  then — 

(10)  Steam  for  1  hour  at  5  lbs.  pressure.      Wash  and  clear. 

(11)  First  Clearing. — Boil  the  goods  for  3  hours  at  1  lbs.  pressure  with 
4  per  cent,  soap  (palm  oil,  cotton-seed  oil,  or  Marseilles),  3  per  cent,  soda  crystals, 
02  per  cent,  stannous  chloride,  2  per  cent,  oleine  (40  per  cent.),  and  a  sufficiency 
of  water.  Wash  well  in  spiral  washing  machines,  and  proceed  to  the  second 
clearing  without  drying  the  iroods. 

(12)  Second  Gleurinij. — Boil  again  for  3  hours  at  3-4  lbs.  pressure  with 
2  per  cent,  soap,  3  per  cent,  castor-oil  soap  (50  per  cent.),  0'2  per  cent,  stannous 
chloride,  and  sufficient  ammonia  to  dissolve  the  stannous  ricinoleate  precipitated  : 
take  out,  wash  thoroughly  to  remove  all  traces  of  soap,  and,  without  drying. 
proceed  to  the  final  brightening  processes. 

The  boilers  in  which  these  clearing  operations  are  carried  out  are  of  different 
types:  some  are  practically  identical  with  and  work  with  the  same  intermittent 
action  as  the  ordinary  low-pressure  bleaching  kier,  that  is,  the  clearing  liquor 
is  circulated  through  the  goods  by  means  of  a  puffer  pipe  and  a  steam  jet  or 
a  steam  injector ;   others  are  simply  large  "  jacketed  "   or   double-cased    pans, 
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like  a  odlour  pan,  but  stronger,  and  fitted  with  lids  which  can  be  bolted  down 
to  make  a  steam-tight  joint  with  the  rim  of  the  pan.  Steam  may  be  admitted 
to  the  interior  ol  the  pan,  and  the  lid  carries  a  safety  valve.  The  liquor, 
therefore,  ran  be  boiled  both  by  live  steam  and  by  the  Bteam  oiroulating  between 
the  inner  and  outer  casings  of  the  pan.  Whatever  type  of  "clearing  boiler" 
is  adopted,  it  must  be  made  of  oopper,  since  it  i--  obvious  that,  at  high  tempera- 
tures, the  goods  would  be  Btanied  by  coming  into  contact  with  iron.  In  many 
works  the  "clearing  boilers"  serve  the  double  purpose  of  "clearing"  ami 
"steaming"  the  dyed  goods.  For  the  second  steaming  (operation  10)  the  oiled 
anil  dried  goods  are  packed  loosely  in  the  boiler,  and  then  steamed  as  long  as 
required  at  the  necessary  pressure. 

(13)  Brightening.— Aiier  the  "second  clearing"  the  now  bright  red  cloth 
is  further  treated  in  order  to  give  it  the  well-known  brilliancy  of  a  true  Turkey 
red.  For  this  purpose  it  is  passed  in  the  rope  form  through  successive  baths 
of— (1)  hydrochloric  acid  U°-2°  Tw.  ;  (2)  cold  water;  (3)  and  (I)   warm   water; 

and  ^7)  hot  water;  (8)  cold  water;  (9)  soda  ohemics  3*-  1  Tw. ; 
and  (10)  water.  All  these  operations  are  performed  in  a  continuous  machine, 
furnished  with  squeezing  bowls  at  convenient  intervals,  to  prevent  the  successive 
baths  becoming  too  highly  contaminated  with  the  liquor  carried  forward  by  the 
cloth  from  the  preceding  becks. 

(14)  Finally,  the  cloth  is  washed  thoroughly,  hydro  extracted,  and  dried  by 
hanging  in  stoves,  at  a  low  temperature. 

A  faster  and  more  intense  Turkey  red  is  obtained  by  padding  the  cloth 
4  times  in  a  5  per  cent,  solution  of  ammonio-soda  olive-oil  oleine,  followed  each 
time  by  a  21  hours'  stoving  at  70°-75°  C.  A  light  treatment  in  dilute  soda  ash 
(1  Tw.)  is  then  given,  and,  after  drying,  the  cloth  is  mordanted,  dyed,  cleared, 
and  brightened  as  above. 

Another  method  of  dyeing  Turkey  red  was  worked  out  and  patented  by  Krban 
A  Specht  In  this  process  the  Alizarin  i.s  dissolved  in  ammonia  and  then 
diluted  with  lime-free  water,  and  mixed  with  the  requisite  quantity  of  Turkey 
red  oil.  The  cloth  is  padded  iu  this  solution,  dried  in  the  "hot  flue,"  and  then 
passed  at  once  through  a  second  bath  containing  the  necessary  mordants.  The 
development  and  fixation  of  the  colour  lake  is  brought  about  by  steaming  the 

g Is  for  2  hours,  commencing  without  pressure,  and  finishing  at  a  pressure  of 

•J  atm.     After  well  washing,  the  red  is  treated  as  already  described. 

Turkey  Red  (Erban  Specht  Process). 

1 1 1  I'ad  the  bleached  goods  in 

/  20  kilos.  Alizarin  paste  20  per  cent. 
I    5  litres  ammonia  25  per  cent. 

Itil       ..      ammonio-soda  oleine  2  5  per  cent 
lime-free  water  to  100  litres  or — 

(2)  Dye  in  the  hot  flue,  allow  to  cool,  and  then  pas-  cold  through  the 
following  mordant : — 

I  2    litres  red  liquor  8    Tw. 

J      ..     acetate  of  lime  28    Tw. 
I  ~l     ..     water. 
Dry  in  the  hot  flue  and  then 

(3)  Steam  for  2  hours  a.s  follows   — 

1  hour  without  pressure. 

.',      ..     at  a  pressure  of  1  atmosphere. 

i      ..  .,  ,,  2  atmospheres. 

(4)  Wash  well,  and  soap  with  2   per  cent,  soap  at   the  boil   for  15  minutes. 
.  6,  7,8,  etc.)   Clearing  and  brightening  operations  as  for  other  Turkey  reds. 
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It  may  be  noted  in  passing  that  Erban  <fc  Specht's  process  is  applicable  to 
other  mordant  colours,  and  also  to  iron  and  chromium  mordants.  It  is  not 
much  used  for  Turkey-red  dyeing  in  this  country,  if  at  all. 

Goods  intended  for  discharging  by  the  "acid"  process  may  be  dyed  with 
any  brand  of  Alizarin  ;  free  chlorine  destroys  both  blue  and  yellow  shades  of 
red.  On  the  other  hand,  the  caustic  soda  discharging  process  is  best  suited 
for  the  yellow  shades,  the  blue  shades  yielding  good  "  whites "  only  with 
difficulty.  Indeed,  red  and  pink  effects  are  frequently  produced  by  taking  advan- 
tage of  the  greater  resistance  of  bluish  reds  to  caustic  soda.  The  cloth  is  dyed 
with  a  mixture  of  blue  and  red  shade  Alizarins,  and  is  then  discharged  with 
caustic  soda  just  sufficiently  strong  to  dissolve  out  the  yellow  Alizarin-  or 
Flavopurpurin-lake. 

Indigo  Dyeing  (for  Printing  Purposes). 

The  method  of  dyeing  Indigo  on  vegetable  fibres  is  based  upon  its  property 
of  being  converted  by  reducing  agents  into  indigo-white,  which  is  readily  soluble 
in  alkaline  solutions.  When  cotton  is  impregnated  with  these  solutions  and 
then  exposed  to  the  air  in  the  wet  state,  the  indigo-white  is  re-oxidised  to 
insoluble  indigotine,  and  as  this  is  precipitated  in  the  fibres  themselves  the 
resulting  colour  is  fast.  The  alkaline  solution  of  indigo-white  constitutes  the 
Indigo  Vat. 

The  reducing  agents  used  in  practice  are  ferrous  sulphate  or  copperas,  zinc 
powder,  zinc  foil,  and  hydrosulphite  of  soda,  and  the  alkaline  solvents  are  for  the 
most  part  confined  to  lime  and  caustic  soda.  The  ingredients  composing  the  vat 
give  it  its  distinguishing  name. 

The  "  Ferrous  Sulphate  or  Copperas  Vat "  is  rarely  ever  employed  nowa- 
days for  dyeing  Indigo-blue  intended  for  calico  printing  purposes.  The  white 
given  by  discharging  is  not  so  pure  as  that  obtained  on  a  blue  dyed  in  a  zinc,  or 
in  a  hydrosulphite  vat,  besides  which  a  large  amount  of  sediment  is  always 
present  in  the  copperas  vat,  and  as  this  contains  a  good  deal  of  Indigo,  it  entails 
considerable  loss  unless  steps  are  taken  to  recover  the  Indigo.  In  any  case  a 
certain  quantity  of  dyestuff  is  always  lying  useless  at  the  bottom  of  the  vat  in 
the  form  of  a  bulky  flocculent  precipitate  of  a  compound  of  ferrous  oxide  and 
indigotine.  In  view  of  the  fact  that  the  Copperas  vat  has  been  replaced  by 
more  suitable  methods,  it  is  not  considered  necessary  to  go  further  into  the 
details  of  its  manipulation. 

The  "Zinc-Lime  Vat." — Zinc  powder  in  presence  of  [ndigo  and  lime  rapidly 
reduces  indigotine  to  indigo  white.     Thus — 

C10H10N,O,  +  Ca(OH).,  +  Zn  =  C16Hi2N202  +  ZnO.,Ca. 

The  indigo  white  dissolves  in  the  excess  of  lime  present,  and  the  solution 
forms  the  "dye  vat." 

The  proportions  of  the  ingredients  employed  in  setting  the  Zinc-Lime  Vat 
vary  according  to  their  quality,  and,  when  natural  Indigo  is  used,  according  to 
the  percentage  of  indigotine  that  it  contains.  Taking  the  synthetic  products, 
Indigo  M.L.B.,  or  Indigo  pure  B.A.S.F.,  as  pure  indigotine,  the  following  pro- 
portions will  represent  approximately  the  relative  amounts  used  on  the  large  scale : 
Stock  Indigo  White. 

20  kilos.  Indigo  pure  (or  100  kilos.  20  per  cent,  paste). 
40      ,,     slaked  lime. 
80  litres  water  at  45°  C. 
Mix  well  together  and  add 

12  kilos,  zinc  powder. 
.Stir  well,  and  maintain  at  a  temperature  of  40°-45°  (J.   for  6-8  hours,  stirring 
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up  well  from  time  to  time.  While  the  reduction  oi  the  indigotine  is  proceeding 
the  reel  oi  the  vat  may  be  aet  as  follows: — 

|  4000  litres  «rater. 

1  kilo,    zinc  powder. 

(  1  kilns,  slaked  lima 

Stir  well  to  thoroughly  deoxidise  the  water,  and  then  add  as  much  of  the  stock 
solution  of  indigo  white  as  is  required.  Hake  up  frequently,  and  then  allow  the 
precipitate  to  settle.  If  the  vat  ia  in  good  working  order,  it  ought  to  be 
sufficiently  clear  to  use  in  about  an  hour  or  an  hour  and  a  half  after  the  stock 

solution  has  been  added. 

If  desired,  the  same  vat  may  he  made  by  mixing  all  the  ingredients  togethei 
in  the  first  instance  with  about  12  kilogrammes  of  coarse  iron  filings  and  borings, 
which  act  mechanically,  and  promote  the  more  rapid  reduction. 

A  good  Zino-Lime  Vat  has  a  substantia]  blue  scum  or  "tinny"  on  its 
Burface,  is  of  a  clear  amber  colour,  and  when  stirred  up  shows  broad  blue  veins 
all  over  in  surface. 

Another  zinc  powder  vat  is  made  by  replacing  lime  with  caustic  soda  thus  :— 

( ',,.11  „.V  ',  +  Zn  +  2NaOH  =C19H12N8<  >.,  +  Zn.Na  ,< i... 

The  indigo  white  dissolves  in  the  excess  of  caustic  soda  present  in  the  vat. 
Zinc  hydrate  is  soluble  in  excess  of  alkali,  with  which  it  combines  to  form 
/.iucate  of  soda  (Zn.Na. ,(>.,),  as  shown  in  the  ahove  equation;  and  as  an  I 
of  caustic  soda  is  essential  to  dissolve  the  reduced  Indigo,  it  follows  that  a 
portion  of  the  idnc  is  always  in  solution.  The  alkalinity  of  the  vat  must 
not  lie  pushed  too  far,  however,  otherwise  both  the  shade  of  blue  and  the 
cloth   itself  are   liable   to  sutler. 

Both  the  Zino-Lime  and  the  Zinc-Soda  vats  are  liable  to  the  defects  of 
"muddiness"  and  "frothing,'  due  to  the  slight  hut  continuous  evolution  of 
hydrogen,     if  these  defects  are  alight,  it  is  usuall]  sufficient   to  stir  up  the  vat 

for  a  short  time  and  then  allow  it  to  settle  again  before  use  :  hut  if  they  persist 
after  this  treatment,  an  addition  of  [ndigo  must  he  made,  since  the  evolution  of 
free  hydrogen  (giving  rise  to  froth,  and  keeping  the  sediment  in  constant  motion) 
only  takes  place  in  presence  of  excess  of  zinc,  and  after  the  Indigo  has  been  fully- 
reduced.       In    these    circumstances,    the    longer    the    vat    is    allowed    to   stand    the 

worse  it  becomes, and  nothing  will  improve  it  hut  the  addition  of  further  [ndigo, 

followed  by  a  vigorous  "raking  up."  After  Standing  for  1A  hours  the  \at  should 
then  he  settled  siitheiently  to  allow   of  the  dyeing  operations  being  resumed. 

Although  the  initial  cost  of  Zinc  Powder  Vats  is  greater  than  that  of 
Copperas  Vats,  they  offer  counterbalancing  advantages  which  render  their  use 
more  economical.  In  the  firs!  place  they  are  very  simple  to  set,  and  then, 
again,  the  absence  of  ferrous  hydrate  reduces  the  loss  of  available  Indigo  by  at 
hast  half,  that  is,  from  about  20  per  cent,  to  10  per  cent.  :  and  even  this  loss  is 
not  due  to  the  formation  of  an  insoluble  compound  of  Indigo,  hut  to  the  fact 
that  a  good  deal  of  the  reduced  Indigo  remains  as  such  in  the  useless  sediment 
at  the  bottom  of  the  vat.1  As  the  \at  is  exhausted,  this  Indigo  can  be  brought 
into  use  again  by  stirring  it  up  with  more  water  and  a  little  alkali,  in  which  0  18) 
it  serves  as  a  weaker  vat  for  light  shades  Little  by  little,  therefore,  tie 
meiit  can  be  washed  almost  free  from  indigo  white  :   or.  conversely,  the  amount  of 

indigo  white  it  absorbs  can  be  kept  almost  constant  by  reducing  the  quantity  of 
stock  solution  added  to  replenish  the  vat.     Another  great  advantage  of  the  sine 

lime    vat  is  that  the  precipitate  it    contains   is,    at    most,  only   about    one-sixth   of 

that  in  a  copperas  vat  of  the  same  strength.  Moreover,  this  precipitate  is  much 
denser,  and  consequently  Bottles  more  rapidly,  bo  that  tl  j  for  dyeing 

\    part  "f  tli''  l"ss  has  been  shown   to  lie  due  to    the  formation  of  isatin  in  the    vat 
[Crawther,  Jour.  So<.  Jh.ers  and  Colon ,-ist.i,  p.  146,  191]  . 
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in  a  shorter  time,  especially  if  iron  borings  be  added.  In  the  case  of  the  Zinc- 
Soda  vat,  the  precipitate  is  still  further  reduced,  but  the  vat  is  rather  more 
difficult  to  manage.  On  the  whole,  the  Zinc-Lime  vat  is  very  easy  to  work 
It  yields  even  shades  ;  and  as  it  contains  comparatively  little  sediment,  it  can  be 
used  for  a  much  longer  time  than  the  Lime  and  Copperas  vat,  which  requires 
cleaning  out  five  or  six  times  as  often.  Any  Indigo  remaining  in  the  sediments 
can  be  recovered  by  boiling  them  witli  a  cheap  reducing  agent,  filtering  oft',  or 
settling  what  zinc  or  lime  is  undissolved,  and  then  oxidising  the  solution  of 
indigo  white  by  exposing  it  to  the  air  in  shallow  tanks,  or  by  pumping  it  through 
spray  pipes  or  a  perforated  trough  arranged  at  some  height  above  the  containing 
tank,  into  which  it  is  allowed  to  fall  again  through  the  air.  In  this  way,  by  constant 
circulation,  the  indigo  white  is  thoroughly  aerated  and  oxidised,  and  the  precipi- 
tated indigotine  only  requires  to  be  washed  and  filtered  to  a  paste  of  known 
percentage  to  be  again  available  for  use. 

The  Zinc-Lime  and  the  Zinc-Soda  vats  are  chiefly  employed  for  dyeing 
calico  in  continuous  dyeing  machines,  but  the  former  is  also  eminently  adapted 
for  "dipping  vats,"  and  is  largely  used  both  in  England  and  on  the  Continent 
for  the  production  of  the  "  Indigo  Resist  or  Reserve  "  style. 

The  "  Hydrosulphite  Vat." — The  reducing  agent  employed  iu  this  vat  is 
hydrosulphite  of  soda,  a  salt  which  is  prepared  in  practice  by  acting  on  bisulphite 
of  soda  with  metallic  zinc.     (See  "  Reducing  Agents.") 

In  presence  of  caustic  soda  or  milk  of  lime,  this  salt  reduces  indigotine  to 
indigo  white,  which  dissolves  in  the  excess  of  alkali  present,  forming  a  vat — 

C1GH10N2U.2  +  Xa,S;,04  +  2NaOH  =  Ci,jH12N202  +  2Na.,SOg. 

On  the  large  scale,  caustic  soda  is  generally  replaced  by  milk  of  lime.  Lime 
vats  are  said  to  dye  more  evenly  than  those  made  up  with  caustic  soda,  and  to 
keep  in  good  working  condition  longer,  owing  to  the  fact  that  a  thin  film  of 
calcium  carbonate  forms  over  the  entire  surface  of  the  liquor  and  protects  it 
from  the  oxidising  action  of  the  air.  At  the  same  time,  caustic  soda  is  employed 
largely  in  some  works,  and  with  excellent  results. 

The  presence  or  absence  of  sediment  in  "hydrosulphite  vats"  depends  upon 
the  method  adopted  for  setting  them.  If  a  sediment  is  not  objectionable,  it 
is  cheaper  and  quicker  to  make  a  strong  stock  solution  of  indigo-white,  by 
mixing  together,  in  a  cask,  all  the  ingredients  of  the  "vat,"  in  proper  sequence, 
and  then,  when  the  Indigo  is  fully  reduced,  to  add  the  whole  mixture  to  the 
requisite  quantity  of  water  in  the  dye  vat  or  beck.  The  vat  is  then  allowed 
to  settle  in  the  usual  way  before  it  is  used  for  dyeing. 

When  the  dye  vessels  are  too  shallow  to  permit  of  working  in  this  manner, 
or  when,  for  any  other  reason,  it  is  desired  to  have  a  perfectly  clear  vat,  the 
alkaline  hydrosulphite  must  be  prepared  separately,  and  filtered  from  zinc 
hydrate,  etc.,  before  it  is  added  to  the  Indigo.  This  occupies  some  time, 
and  entails  the  use  of  a  special  but  cheap  apparatus  for  the  manufacture  of  the 
alkaline  hydrosulphite.  If,  however,  a  high  yield  of  a  concentrated  solution 
of  the  salt  is  required,  a  filter  press  will  be  necessary  to  extract  as  much  liquor 
as  possible  from  the  useless  precipitate  thrown  down  by  the  alkali  used  for 
neutralising  the  acid  salt. 

Hydrosulphite  vats  are  "set"  in  three  different  ways:  — 

(1)  With  zinc  powder,  bisulphite  of  soda,  lime  or  caustic  soda,  and  Indigo. 

(2)  With  specially  prepared  sodium  hydrosulphite,  Indigo,  and  caustic  soda 
or  milk  of  lime. 

(3)  With  commercial  solid  hydrosulphite  of  soda,  Indigo,  and  caustic  soda 
or  lime. 

The  two  latter  methods  are  practically  identical,  save  that  in  the  one  the 
reducing  agent  is  prepared  by  the  dyer  himself,  while  in  the  other  it  is  bought 
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ready  made.  As  prepared  in  the  dyehouse,  the  " hydrosulphite,"  if  not  used  at 
once,  iini>t  be  stored  in  well-corked  oarboys,  and  kept  in  a  dark,  cool  place,  other 
wise  it  rapidly  oxidises,  imt  even  if  air  be  Bzoluded  it  deterioratoB. 

The  Zinc -Bisulphite -Soda  Vat. 

This   " hydroBulphite   vat"   is  largely   used  in  practice;   it   contains  Borne 

sediment,  but  otherwise  is  as  suitable  for  most  kinds  of  Indigo  dyeing  as  tin 
clearer  vats. 

i./)  Stock  Solution. 

25  kilos,  bisulphite  ol  soda  T»i   Tw. 

26  ,.      water. 
Add  gradually,  whilst  stirring, 

5  kilos,  zinc  powder. 
Stir  \  hour,  allow  to  stand  J— j  hour,  and  then  add — 
26  litres  caustic  soda  77    Tw. 
60  kilos,  [ndigo  20  per  oent.  paste. 

Stir  well,  and  then  add  water  at  45'  C.  to  bring  the  whole  up  to  200  litres. 
Stir  again  for  ]  hour,  and  set  aside  in  a  warm  [dace  until  the  solution  becomes  a 
golden  yellow  :  the  [ndigo  is  then  completely  reduced,  and  ready  for  adding  to 
the  vat. 

(6)  Tiik    IhK   Vat. 

A  vat  holding  about  2500  litres  is  almost  tilled  with   water  (say    1700  litres) 
at  a  temperature  of  40"  C. ;  the  following  solution  is  then  added  to  it  to  deprive 
it  of  its  free  oxygen  before  the  stock  solution  of  reduced  [ndigo  is  put  in,— 
J    500  grins,  bisulphite  of  soda  76°  Tw. 

1500      ,.       water. 
I       75      ..      zinc  powder. 
Mix  well,  allow  to  react  for  .',  hour,  and  then  pour  into — 
1700     litres  water  at  40°  C. 

\      ,,        caustic  soda  77     Tw. 
Stir  up  well,  and  add 

200  litres  above  stock  solution  of  [ndigo. 
Make  the  whole  to  2000-2250  litres  with  water,  lake   up   well,   and   allow    to 
settle,  when  the  vat  is  ready  for  dyeing.      The    vat    thus   made   contains   about  5 
[ndigo  per  litre,  and  is  suitable  for  dyeing  dark  shades. 
Lime  (in  the  proportion  of  G50  grins,  of  slaked  lime  to  every  litre  of  caustic 
soda)  may  he  used  in  place  of  caustic  soda   in   the   preparation   of  the  foregoing 
vat.      It  gives  more  sediment^   however,   hut  in  other  respects  the  lime   vat   is 
quite  as  good  as  the  above  soda  vat. 

The  Clear  Hydrosulphite  Vat. 

In  preparing  this  vat,  which  is  merely  a  modification  of  the  preceding,  the 
reducing  agenl  is  freed  from  zinc  salts  before  it  is  allowed  to  act  on  the  Indigo. 
This  is  effected  in  the  following  way  : — 

Mix  in  a  cask  5o  litres  of  bisulphite  of  soda  7ti  Tw.  with  80  litres  of  water 
at  not  above  30"  ('..  and  then  add  gradually  7.1  kilos,  of  zinc  powder  beaten  up 
with  7i  litres  of  cold  water.      Stir  until  the  mixture   becomes    nearly  white,  then 

allow   to  settle.     Decani  the  clear  liquor,  and  add  to  it  7\  to  8  litres  of  os 
so.|. i  76*  Tw.,  or  a  corresponding  quantity  of  milk  of  lime.     Alio*   to  gettli 
again:  filter  off  the  precipitate  after  decanting  the  clear  liquor,  pa~s  [\  through 
a  filter   press,  and   add  the  filtrate   to   the   rest   of  the   solution.      Finally. 
36°  Tw.  and  use  at  once. 
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The  vat  is  made  up  as  follows  : — 
(a)  Stock  Solution  5  per  cent. 

25         kilos.  Indigo  20  per  cent  paste. 

30  „      milk  of  lime  (20  per  cent,  quicklime). 

20  „      hydrosulphite  of  soda  36°  T\v.  as  above. 

25-30      ,,       water. 

100  litres. 
Heat  to  55°  C,  at  which  temperature  the  Indigo  is  completely  and  rapidly 
reduced,  forming  a  clear  yellow  solution.  If  the  solution  is  of  a  decided  green 
colour  the  reduction  is  incomplete,  and  more  hydrosulphite  of  soda  must  be 
added  ;  and  if,  on  the  other  hand,  a  dense  white  precipitate  settles  out,  it  indicates 
a  deficiency  of  lime.  The  precipitate  is  undissolved  indigo  white,  and  disappears 
on  the  addition  of  lime  or  caustic  soda. 
(/-)  The  Dye  Vat  J  per  cent. 

]  1790  litres  "water  at  45°  C. 
)       10     ,,      hydrosulphite  of  soda  36'  Tw. 
Stir  I  hour  and  then  add 

200  litres  stock  solution  (if  Indigo  5  per  cent. 

2000  litres. 

The  dye  liquor  should  always  contain  a  slight  excess  of  hydrosulphite,  other- 
wise it  oxidises  quickly,  and  becomes  both  green  and  turbid.  It  contains  no 
sediment,  and  consequently  the  dyeing  can  be  proceeded  with  immediately  the 
vat  is  set. 

The  continuous  running  of  cloth  through  the  liquor  has  the  effect  of  churning 
it  up:  and  if,  from  this  or  any  other  cause,  the  vat  becomes  green  owing  to 
excessive  oxidation,  the  dyeing  must  be  stopped  at  once,  a  little  fresh  hydro- 
sulphite added  to  the  vat.  and  the  whole  warmed  to  50'  C.  In  this  »ay  the 
Indigo  is  reduced  again  and  the  vat  is  immediately  available  for  further  work. 
Excessive  alkalinity  may  be  corrected  by  the  careful  addition  of  dilute  hydro- 
chloric acid  ;  or  if  caustic  soda  is  the  alkali  employed,  dilute  sulphuric  acid  will 
answer  the  same  purpose. 

A  more  convenient  method  of  setting  the  clear  hydrosulphite  vat  is  to 
employ  one  of  the  specially  manufactured  solid  sodium  hydrosulphites.  but, 
apart  from  convenience,  these  salts  offer  no  other  advantage  over  those  prepared 
by  the  dyer  himself,  and  as  they  are  expensive,  they  have  not  been  universally 
adopted  in  practice. 

For  most  calico  printing  purposes  the  various  hydrosulphite  vats  have 
proved  themselves  to  be  suitable,  and  especially  may  that  be  claimed  for  the 
clear  vats.  The  absence  of  sediment  ensures  the  production  of  brighter  and 
more  regular  shades  ;  further,  the  loss  of  dyestuft'  is  very  small,  and,  as  the  vat 
is  stable,  it  is  always  ready  for  dyeing,  and  can  be  used  for  a  long  time  without 
cleaning  out. 

The  Dyeing  of  the  Cloth. — The  dyeing  of  piece  goods  is  effected  either  (1) 
by  immersing  them  for  a  certain  time  in  the  clear  solution  of  reduced  Indigo, 
followed  by  draining  and  exposure  to  the  air,  or  (2)  by  passing  them  through 
the  solution  in  a  continuous  manner,  and  then,  after  squeezing  out  the  excess  of 
liquor,  running  them  over  a  system  of  rollers  arranged  above  the  dye  vats.  This 
exposure  to  the  air  varies  with  the  amount  of  indigo  white  absorbed  by  the  cloth, 
and  must  always  be  sufficiently  prolonged  to  ensure  the  complete  re-oxidation  of 
the  indigo  white  to  iudigotine,  otherwise  the  shade  will  be  uneven,  owing  to  the 
partial  removal  from  the  fibre  of  the  unoxidised  indigo  white  during  the  subse- 
quent processes  of  washing  and  souring. 
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In  dyeing  by  the  Bral  or  Dipping  Method,  the  dried  goods  are  hooked  by  the 
selvedges  to  a  rectangular  wooden  Frame  furnished  with  small  brass  hooks  at  the 
top  and  bottom  ;  eaoh  fold  is  separate,  and  the  oloth  is  stretohed  fairly  tightly, 
but  qoI  too  muoh  bo,  lest  its  oontraotion  in  the  liquor  Bhould  tear  it  from  the 

hunks,  ami    in>t    only  damage  the  cloth,  hut    result    in    uneven   dyeing    where   two 

folds  oome  in  oontaot,     The  frame  filled  with  white  calico  is  then  lowered  into 

the   vat.   where   it    i»   allowed    to   remain    helow    the   surface   of   the    liquid    for    15 
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Kin.  72-  Indigo  dipping  rat 

or  more  minutes.  At  the  expiration  of  this  period  it  is  withdrawn  and  shine 
above  the  vat  so  as  to  expose  the  cloth  to  the  air,  whereby  the  reduced  Indigo  is 
re-oxidised  into  insoluble  indigotine.  The  alternate  "dips"  and  airings  are 
repeated  as  often  as  is  necessary  to  obtain  the  requisite  depth  of  shade. 

A  "dipping  vat "  is  shown  in  fig.  72. 

In    the  "Dipping"  method  it  is  obviously  impossible  to  dye  a  lev 
with  mie  dip:  the  liquor  drains  off  the  lower  selvedge  during  the  exposure  to 
the  air.  leaving  the  lower  part  of  the  cloth  muoh  darker  than  the  upper,     Hence, 
when  the  cloth  is  "dipped  "  a  second  time,  the  frame  upon  which  it  is  hooked  is 
reversed,  so  that  what  was  the  top  selvedge  becomes  the  bottom  one.      In   thi^ 
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way  the  liquor  drains  off  from  eacli  in  turn,  and  the  ultimate  shade  is  quite  even. 
The  frame  is  reversed  at  every  fresh  dip. 

Other  forms  of  dipping  vats  are  in  use,  but  they  are  worked  on  B  similar 
principle,  and  call  for  no  special  mention.  The  chief  use  of  all  dipping  vats  is 
in  the  dyeing  of  the  Indigo  Resist  Styles,  to  lie  described  later. 

In  the  second  or  Contmuovs  Method  of  dyeing  Indigo,  the  goods  are  passed 
through  the  liquor  over  a  system  of  guide  rollers  arranged  on  an  iron 
frame,  which  fits  into  the  vat  in  such  a  way  that  the  rollers  are  completely 
immersed.  The  frame  is  removable,  so  as  to  allow  of  the  vats  being  cleaned  out 
or  re-set  as  required.  At  the  exit  end  of  the  vat  a  pair  of  squeezing  bowls  are 
fixed  to  express  the  excess  of  liquor  from  the  cloth  as  it  passes  into  the  air  to 
oxidise  before  entering  a  second  similar  vat.  The  number  of  vats  through 
which  the  cloth  passes  is  regulated  by  the  depth  of  blue  desired,  and  by  the 
concentration  of  the  dye  liquor  itself.  The  continuous  Indigo  dyeing  machine 
made  by  Messrs  Mather  &  Piatt  is  shown  in  fig.  73.  From  this  it  will  be  seen 
that  the  cloth  passes  through  several  vats  in  succession,  and  that  between  each 
immersion   it  is  exposed  to  the  air  to  regenerate  the  indigotine  before  it  enters 


Fig.  73. — Continuous  Indigo  dyeing  machine. 

the  next  vat.  The  "airing  "  arrangements  are  simple,  effective,  do  not  pull  the 
cloth,  occupy  but  little  space,  and  are  not  liable  to  get  out  of  order.  They  consist 
of  a  wince  (C)  placed  high  above  the  vat  and  a  travelling  apron  or  "  creeper  "  (D). 
The  cloth,  on  leaving  the  vat.  is  drawn  upwards  by  the  wince,  which  then  plaits  it 
down  on  the  "creeper."  This  latter,  moving  slowly  forward,  and  carrying  a 
long  length  of  cloth,  in  short  loose  pleats,  allows  of  a  large  quantity  of  material 
being  oxidised  at  once  and  in  a  very  convenient  manner.  When  the  first  pleat 
reaches  the  end  of  the  "creeper,"  the  cloth  is  again  drawn  up  and  down  through 
the  air  by  a  roller  placed  above  the  second  vat,  through  which  it  is  then  drawn 
by  the  action  of  the  squeezing  bowls  at  the  point  of  exit.  The  exposure  to  air 
is  then  repeated  exact!}'  as  before,  and  so  on  for  every  succeeding  vat  through 
which  the  goods  pass,  the  whole  process  being  continuous.  Each  vat  is  also 
provided  with  mechanical  agitators  to  facilitate  the  setting,  and  with  a  supply 
tank  at  the  side  for  replenishing  the  vat  with  frseh  mdlgo  white  solution. 

When  Indigo  is  dyed  continuously  as  above  it  is  customary  to  set  the  vats  at 
different  strengths.  The  first  vat  may  contain  anything  between  Tl7  per  cent,  and 
J  per  cent,  of  indigotine,  while  the  stronger  succeeding  vats  contain  from  I  per 
cent,  to  1  per  cent,  of  indigotine,  reckoned  on  the  weight  of  their  liquid  content. 

Light  blues  or  "Sky  blues"  are  frequently  dyed  in  a  single  run,  but  no 
attempt  to  dye  a  dark  blue  at  a  single  operation,   in  a  strong  vat,  ought  to  be 
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made,  unoe  it  is  practically  impossible  to  obtain  a  regular  Bhade  by  this  means. 
The  best  method  is  to  pass  the  goods  through  a  series  of  vats  of  increasing  con 
centration,  and  t"  full]  oxidise  them  between  eaeb  operation. 

After  dyeing,  the  material  is  allowed  to  lie  a  while,  then  washed  lightly,  and 
passed  through  dilute  sulphuric  arid  (l*-2"Tw.)  to  remove  any  alkaline  car- 
bonates it  maj  contain,  and  to  brighten  the  shade.  When  natural  Indigo  is 
employed,  the  tone  of  blue  is  improved  by  a  light  soaping,  which  probably 
removes  the  greater  pari  of  the  brown  and  yellow  colouring  matters  always 
present  in  natural  indigo. 

Tlie  BUOceBsful  dyeing  of  indigo  is  as  much  a  question  of  practical  experience 
as  of  theoretical  knowledge  perhaps  more  so.  The  Betting  of  the  vats,  their 
manipulation,  and  their  maintenance  in  good  working  condition  arc  comparatively 
simple  matters  when  once  understood  ;  but  to  understand  them  properly,  and  to 
recognise  the  characteristic  tea  tuns  and  the  causes  of  the  various  defects  they 
are  liable  to  develop  during  the  course  of  dyeing,  requires  a  long  practical 
acquaintance  with  dyehouse  work.  The  condition  of  the  cloth  to  be  dyed,  the 
speed  at  which  it  is  passed  through  the  vats,  and  the  quantity  dyed  at  a  time, 
are  one  ami  all  important  factors  in  the  production  of  satisfactory  work.  The 
strength  of  the  vats,  too,  calls  for  careful  attention,  and  altogether  the  whole 
process  of  Indigo  dyeing  demands  constant  and  close  observation  from  start  to 
finish.  Further  information  on  the  details  of  [ndigo  dyeing  will  lie  found  in 
the  Manual  0/  Di/ein:/,  by  Kneeht,  Kawson  ami  l.oewenthal. 

(S)  Till'.  [NSOLUBLE  AZ<>  COLOURS. 

tiENKn.vt.. —  Unlike  most  artificial  colouring  matters,  the  "Insoluble  Azo 
colours  "—or,  as  they  are  sometimes  called,  the  "Ice  colours" — do  oot  come 
into  the  market  as  dvestufl's  ready  for  application,  but  are  produced  on  the  fibre 
directly,  by  the  combination  of  their  constituents. 

When   certain   aromatic   amines   are   diazotised    and    ( ibined    with    suitable 

oaphthols  they  give  brightly  coloured  precipitates  which  are  insoluble  in  water, 
acids,  alkalies,  and  BOap  solutions,  and  are,  for  the  most  part,  tolerably  fast  to 
light.      In    this   state    the    precipitates   are    used   as   pigments,    and    may    be   fixed 

upon  cloth,  like  other  pigments,  by  means  of  albumen,  casein,  and  other 
liable  bodies.  Bui  by  far  the  most  valuable  property  of  the  insoluble  bw 
oolours  is  that  they  can  be  precipitated  on  and  in  the  fibre,  just  as  easily  as  in  a 
liquid  medium.  For  this  purpose  the  cloth  is  first  prepared  in  an  alkaline 
oaphtholate,  and,  after  carefully  drying,  is  either  printed  with,  or  passed  through, 
a  solution  of  the  requisite  diazo  compound.  The  colour  is  produced  almost 
instantaneously,  and  is,  practically  speaking,  quite  fast  ;  it  is  very  bright  in  most 

instances,    and    being   deposited    iii    the   body   of    the   material    instead    of  on   the 

surface,  as  is  the  case  with  pig nt  colours,  it  resists  the  usual  energetic  rubbing 

processes  to  which  print-  i  in  the  domestic  laundry.     Altogether  the 

A/o  colours,  when  properly  dyed,  ma\  be  classed  among  the  fastest  of  colours, 
leaving  out  of  consideration  such  as  the  Madder  colours  in  general,  Turkey  red. 

Aniline  black,  and  the  Indanth'-ene,  Helindone,  Algol  and  Ciba  colours,  with 
none  of  whicli  can  any  ordinary  clour  be  compared  for  all-round  excellency. 

Pre-eminent  amongst  the   Azo  colours  are  what  are  known  technically  as 

"  Para  red  "  and  "  Naplit  hy  lamine  bordeaux  "  or  "claret.  Their  beauty  and 
fastness,  combined  with  their  cheapness,  their  simplicity  of  production,  and  their 
adaptability  to  a  great  variety  of  styles,  have  gained  for  them  a  place  of  such 
importance  that,  at  the  present  time,  they  are  indispensable  adjuncts  to  the 
colour  shops  of  all  up-to-date  printworks.  Para  red  is  as  bright  as  Turkey  red, 
and  Naphthylamine  claret  is  brighter  and  purer  in  shade  than  any  madder-dyed 
claret  ;  but  neither  are  so  hat  as  their  older  competitor-,  especially  to  light  :  and 
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although  they  have  displaced  the  latter  to  a  great  extent  in  many  styles,  the 
Alizarin  colours  are  still  unrivalled  for  the  production  of  the  highest  class  of  work 
— work  which  is  required  to  possess  the  utmost  possible  degree  of  permanency. 

In  addition  to  red  and  claret,  the  insoluble  Azo  colours  include  various  shades 
of  orange,  brown,  chocolate,  puce,  blue,  and  black.  A  fine  pink  has  also  been 
introduced  lately,  but.  so  far,  a  bright  yellow,  blue,  and  green  are  still  absent 
from  the  list.  These  different  shades  and  colours  are  obtained  by  using  different 
amines  in  combination  with  different  naphthols  :  and  as  both  these  classes  of 
compounds  can  be  mixed  with  others  of  their  own  class,  it  is  possible  to  obtain  a 
great  variety  of  effects. 

As  a  rule,  only  two  naphthols  are  used  in  practice, — a-naphthol  and  p'-naphthol. 
Of  these,  /3-naphthol  is  far  and  away  the  more  important  on  account  of  the 
superior  fastness  of  the  colours  it  yields. 

Many  of  the  Azo  colours  are  volatile,  and  gradually  disappear,  by  sublimation, 
from  the  cloth.  Those  prepared  from  p'-naphthol  are  not  only  almost  entirely 
free  from  this  defect,  but  possess  also  the  further,  and  inestimable,  advantage  of 
being  insoluble  in  caustic  soda,  whereas  those  developed  on  a-naphthol  (and 
phenols)  are  more  or  less  soluble.  Hence,  wherever  possible,  /3-naphthol  is 
invariably  employed  :  a-naphthol  is  only  used  for  shading  purposes,  and  then 
only  when  other  means  are  not  available. 

The  insolubility  in  caustic  soda  of  the  ^3-naphthol  colours  renders  them  par- 
ticularly suitable  for  printing  along  with  strongly  alkaline  colours  like  Indigo,  other 
vat  dyestuffs,  and  the  sulphide  colours :  and  by  working  in  this  way  an  immense 
number  of  very  fast  colour  combinations  can  be  produced  both  cheaply  and  rapidly. 

The  colours  obtained  by  combining  the  diazo  compounds  of  some  of  the 
commoner  primary  amines  with  a-  and  /^-naphthols  respectively  are  given  in 
the  following  table  :  — 

Amixe. 
Aniline 

*  Paranitraniline 
Metanitraniline 
Paratoluidine 
Xitro-paratoluidine 

*  a-Xaphthvlaruine 

P- 

Amidoazobenzeue 

Ortho-amidoazotoluene 

*  Benzidine 

*  Tolidine 

*  Ortho-nitroparaphenetidine 

*  Chloranisidine 

*  Ortho-nitrotoluidine 

*  Dianisidine 

*  „  with  copper 

*  Paranitro-orthoanisidine 

The  amines  marked  with  an  *  are  those  chiefly  used  in  practice. 

The  above  colours  all  stand  a  short  (very  short)  steaming.  This  allows  of 
them  being  used  in  combination  with  certain  mordant  dyestuffs,  Diphenyl  black, 
basic  dyestuffs,  and  pigment  colours,  as  well  as  with  those  already  mentioned. 

The  process  of  producing  Azo  colours  on  the  fibre  consists  of  three  separate 
and  distinct  operations  : — 

(1)  The  impregnation  of  the  cloth  with  naphthol. 
_  1  The  diazotising  of  the  amine  or  diamine. 

(3)  The  development  of  the  colour. 


a-X  APHTHOL. 

Catechu  brown 
Reddish  brown 

Warm  brown 

Rich 

Chocolate  or  Puce 


Deep  chocolate  brown 
Not  used 


p'-  Naphthol. 
Orange. 
Turkey  red. 
Bright  orange. 
Yellowish  .. 
Orange. 
Claret. 
Red. 

Dull  claret. 
Chocolate. 

Fine  bluish  red. 
Scarlet. 
Fine  orange. 
Violet. 
Navy  blue. 
Bright  red. 
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1.  Preparation  of  the  Cloth. 

For  this  purpose  the  cloth  is  padded  in  an  alkaline  solution  of  the  naphthol 
t<>  be  used  ;  generally  a  solution  of  ji  naphthol  in  caustic  soda. 

Various  other  substances  are  usually  added  to  the  naphthol  solution  in 
order  either  to  improve  the  shade  of  the  colour  or  to  preserve  the  prepared 
material  from  becoming  brown  on  drying,  or  on  Standing  for  a  day  or  two. 
Turkey-red  oil,  para  soap  P.N.  (ammonium  rioinoleate),  antimony  compounds, 
and  abominate  of  soda  are  all  employed  to  these  ends. 

According  to  Lauber  and  Caberti,  the  addition  of  an  alkaline  solution  of 
antimony  oxide  prevents  the  browning  of  the  naphtholated  goods  during  their 
drying  over  copper  cylinders  :  and  furthermore,  it  preserves  them  in  good 
condition  for  dyeing  or  printing  for  two  or  three  days  if  they  are  stored  in  a 

dark.  1 1  place.     These  statements  have  been   verified  in  practice,  for  whereas 

goods  padded  in  simple  naphtholate  of  soda  require  to  be  printed  or  dyed  at 
once  with  the  diazo  solutions,  those  containing  antimony  oxide  yield  satisfactory 
results  after  having  been  kept  for  two  and  sometimes  three  days.  The  other 
additions  chiefly  enhance  the  beauty  of  the  colour,  and  besides  this,  Turkey-red 
oil  keeps  the  cloth  soft  and  tends  to  give  the  colour  a  more  transparent  quality. 

The  drying  of  naphtholated  material  should  always  be  conducted  at  as  low 
a  temperature  as  possible:  a-  and  /3-naphthols  are  volatile,  and  if  dried 
too  hard  they  sublime,  leaving  the  cloth  unevenly  impregnated,  with  the  obvious 
result  thai   in  dyeing  the  colour  develops  irregularly. 

For  plain  dyed  shades  it  is  usually  unnecessary  to  make  any  of  the  above 
additions,  though,  of  course,  they  exercise  no  detrimental  influence  on  the 
shades  obtained.  But  plain  shades  are  dyed  chiefly  for  discharge  printing,  and 
it  is  an  axiom  in  this  style  of  work  that  the  freer  the  cloth  is  of  unnecessary 
bodies,  the  cleaner,  Sharper,  and  brighter  are  the  patterns  discharged  upon  it; 
so  that,  apart  from  the  extra  expense,  the  presence  of  oil,  soap,  etc.,  is  apt  to  be 
injurious. 

/J-naphthol  itself  gives  a  yellow  shade  of  red  with  Paranitraniline,  which  is 
not  suitable  for  all  markets.  To  correct  this  it  is  mixed  with  a  small  quantity 
of  "Shading  salt"  1!.  (M.,  L.  &  B.),  or  is  replaced  altogether  by  Naphthol  R., 
of  the  same  firm,  which  is  really  a  mixture  of  ordinary  /J-naphthol  with  the 
shading    salt    (the    sodium    salt   of    /J-naphthol-iuono  sulphonic   acid    F.).       Still 

bluer    shades     of    red    and    pink    are   obtained    fi 1    Nitrophenetidine   and    /J- 

naphthol.      Particulars  of  naphthol  solutions  will  be  found  further  on. 

•_'.  Diazotising. 

Primary  amines,  when  treated  under  suitable  conditions  with  nitrous  acid,  are 
converted  into  diazo  compounds,  the  distinguishing  feature  of  which  is  that  the 
chlorides  contain  the  group  Ar  X  :  X — CI.  Diaz&benzene  chloride  is  the 
.simplest,  and   will  type  of   all  the  various    bodies.      It   is  obtained 

from  aniline  thus — 

•  '.  II  NH,.H(.'l       +       HNOj       =       I',  H.X  :  X.C1       +       -Ml". 

Aniline  hydrochloride.       Xitrous  acid.        Diazo-benzine  chloride. 

When  combined  with  naphthol  this  body  gives  a  bright  orange  precipitate  of 
benzene  azo  naphthol, 

r,d  I  X:  N.(31  +  CwHTONa  =  C,H6N  :  Xt  ,,,11, .« >H  +NaCl. 
Naphtholate  of  soda.)      (Benzene  uo-naphthol. ) 

From  the  above  it  will  be  seen   that  one  equivalent  of  aniline  hydrochloride 


p  Xitraniline 

138 

Atnidoazobenzene 

..       197 

Toluene 

,.       -225 

Benzidine 

184 

Tolidine 

..       212 
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requires  une  equivalent  of  nitrous  acid  for  its  complete  diazotisatiou  :  or  using 
nitrite  of  soda  and  hydrochloric  acid,  one  equivalent  of  each.     Thus — 
C,  H-XrL.HCl  +  NaNO,  +  HC1  =  C6H5X  :  X.C1  +  XaCl  4-  2H  < ». 
In  the  same  way  all  monamines  require  one  equivalent  of  nitrous  acid,  and 
therefore  the  same  chemical  equation  will  serve  for  each  if  aniline  is  replace!  by 
quantities  which  are  in  the  case  of  monamines  identical   with  their  molecular 
weights.     Benzidine   and   Tolidine  are  both  di-amines,  and  consequently  their 
equivalents  are  half  their  molecular  weights.     Thus — 
93  parts  bv  weight  of  Aniline  Mol.  W.    93  requires  69  parts  NaNO  . 

138 
197 
225 
92 
106 
and  so  on  for  all  other  mon-  and  di-amines. 

If  the  free  bases  are  taken  in  the  first  instance,  an  extra  equivalent  of 
hydrochloric  acid  will  be  required  to  convert  them  into  soluble  salts, 

C\H,XH„   +  2HC1  +  NaNO,  =  C6H,X  :  X.C1  +  XaCl  +  2H:< ». 

Aniline.     Hydrochloric    Nitrite        Di&zo-benzene 
93.  acid  of  soda.  chloride. 

2  (36-5). 

It  is  found  that  the  bulk  of  the  aromatic  amines  are  most  easily  diazotised  in 
presence  of  excess  of  acid  and  of  nitrite.  The  excess  of  hydrochloric  or  sulphuric 
acids  usually  amounts  to  50  per  cent.,  while  the  excess  of  nitrite  of  soda  ought 
not  to  exceed  10  per  cent,  of  the  theoretical  quantity,  lest  the  printing  rollers 
should  be  attacked  by  the  free  nitrous  acid.  Kseess  of  mineral  acid  hinders,  or 
prevents  altogether,  the  combination  of  the  diazo  bodies  with  naphthols.  but  the 
presence  of  free  organic  acids  has  scarcely  any  effect  :  hence,  when  the  diazotisa- 
tion  is  complete,  the  excess  of  mineral  acid  is  neutralised  by  the  addition  of 
sodium  acetate. 

Diazo  solutions  are  extremely  unstable,  and  must,  in  general,  be  prepared  at 
a  temperature  not  above  5°  C. — better  at  0"  C  In  order  to  keep  the  temperature 
down,  lumps  of  ice  are  freely  added  to  the  solution,  and  also  to  the  finished 
printing  colour  or  dye  liquor.  A  few  amines,  such  as  Amidoazobenzene,  Amido- 
azotoluene,  and  the  Xitrophenetidines  maybe  diazotised  at  20*-30*C,  but  for 
the  most  part  it  is  safer  to  work  as  near  the  freezing  point  as  possible,  otherwise 
the  diazo  compound  decomposes  iuto  a  tarry  mass  that  is  absolutely  oa       - 

Perfect  diazotisation  is  liest  effected  when  the  salts  of  the  bases  are  in 
solution,  or  in  an  extremely  tine  state  of  division.  Some  salts,  e.g.  naphthylamine 
hydrochloride,  are  only  sparingly  soluble,  and  in  such  cases  they  can  only  be 
used  in  dilute  solution,  or  when  ground  up  into  a  perfectly  smooth  cream  : 
others,  like  aniline  and  p-nitraniline.  are  soluble  as  hydrochlorides,  and  if  pure, 
yield  clear  diazo  solutions  without  any  trouble.  As  a  rule,  however,  it  is  safer 
to  filter  the  solution  after  diazotising.  especially  if  it  be  intended  for  printing. 

Not  only  are  diazo  solutions  susceptible  to  elevations  of  temperature,  but 
they  may  also  decompose  spontaneously  on  standing  a  few  hours.  Indeed,  the 
whole  process  of  producing  the  insoluble  Azo  colours  on  the  fibre  must  be  srot 
through  as  quickly  as  possible  if  good  results  are  to  be  obtained. 

3.  The  Development  of  the  Colour. 

The  development  of  Azo  colours  is  brought  about  either  by  printing  a  thickened 
diazo  solution  on  the  naphtholated  cloth,  or  by  p»«ing  the  latter  at  the  full  open 
width  through  a  solution  of  the  diazo  body  contained  in  a  padding  mangle.     If 
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the  goods  are  printed,  they  are  dried  lightly  and  at  once  washed,  sometimes 
soared,  and  soaped  ;  if  dyed,  they  are  washed  and  soaped  al  mire,  the  dyeing, 
washing,  etc,  being  carried  out,  as  a  rule,  in  a  continuous  machine.  They  are 
then  dried  and  finished  is  usual.  If  goods  printed  in  diazo  solutions  on  a 
naphthol  ground  are  allowed  to  lie  exposed  to  tie'  air  and  light,  the  white 
imprinted  parts  become  brown,  and  tie-  whole  print  is  irrevocably  spoiled. 

Two  important  features  of  the  insoluble  A/o  eolours  are  that  they  can  1»- 
both  "resisted"  and  discharged  by  strong  reducing  agents.  In  the  first  case 
the  diazo  solution  is  destroyed  by  a  resist  printed  on  the  naphthol-prepared 
cloth  ;  while,  in  the  second,  the  fully  developed  colour  is  discharged  by  a  reducing 
agent  printed  on  in  a  suitable  pattern.  Details  of  these  processes  will  be  found 
in  the  section  on  "  Resists  and  Discharges." 

The  Application  of  the  Azo  Colours. 

According  to  the  class  of  work  in  hand,  its  style,  requirements,  and  the 
conditions  under  which  it  is  to  be  executed,  the  Azo  colours  may  be  applied  by 
any  of  the  following  methods : — 

A. —  By  printing  a  pattern  in  a  thickened  solution  of  naphthol  and  afterwards 

dyeing  in  diazo  solutions. 
13. — By  printing  a  thickened  diazo  solution  on  cloth  prepared  in  naphthol. 
C. — By  padding  the  cloth  in  naphthol   for  plain  shades,  and   then  dyeing  it 

up  in  diazo  solutions. 
D. — By  coupling  diazo  compounds  with  certain  other  compounds  containing 

flee  aluido  groups. 

E. — By  printing  on  naphtholated  cloth  certain  reducing  agents  capable  of 
reducing    the    diazo    compounds    before    they    can    unite    with    the 
naphthol. 
F. — By  discharging  Azo  colour  grounds  with   reducing  agents  acting  under 
the    influence  of  hot  dry  steam.     The  grounds   for  this  process  are 
dyed  by  method  0. 
Each    of  these  methods  has    its  special   uses,   and   although   similar,   almost 
identical,  ell'eet  s  can  be  obtained  from  A  and  1'.  on  the  one  band,  and  from  E  and 
Fon  the  other,  each  one   will   be  found   to  possess  certain  advantages  over   the 
others  for  certain  styles  of  work. 

(A)  Printing  of  thickened  Naphthol  solutions  on  plain  cloth  followed 
by  development  in  Diazo  solutions. 

This  simple   method    is   largely   used    for   imitating   the    "Red,    Black,    and 

White  Madder  .Style,"  and  gives  very  good  results  with    raranitraniline  and   

or  two  other  amines  which  do  not  stain  the  white  too  much. 

The  " colours "  given  below  are  printed  on  white  cloth  ami  then  thorough!] 

dried,  but  at  a  comparatively  low  temperature  to  avoid  unevenness  in  the 
ultimate  colour, — an  unevenness  due  to  the  fact  that  at  too  high  a  temperature 
the  naphthols  sublimate. 

I    Naphthol  Printing  Colour  for  full  shades  o»  bid,  bto. 
I7n  grins.  /3  naphthol. 

30  „  shading  salt  K.  (M.,  L.  &  B.). 

1,000  „  water. 

850  ,,  caustic  soda  50°  Tw. 

300  ,,  Alizarin  oil  25  per  cent. 

7,350  ,,  gum  tragaoantb  5  per  cent. 

10,000 
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II.  Printing  Colour  for  light  reds  or  pinks,  etc. 
46  grins.  /?-naphthol. 
4      „      shading  salt  R.  (M.,  L.  &  B.). 
]  00      „      water. 
85      „      caustic  soda  50°  T\v. 
30      „      Alizarin  oil  25  per  cent 
9,735      „      gum  tragacanth  4  per  cent. 

10,000 
After  printing  and  drying,  develop  at  once  in  diazo  solutions  of  any  suitable 
amine,  such  as — 

Paranitraniline  for  red  and  pink, 
a-naphthylaraine  for  claret, 
Chloranisidine  for  scarlet, 
Ortho-nitrotoluidine  for  orange, 
and   various   mixtures   for   browns.     Recipes  for  these  diazo  solutions  will  be 
found  on  pages  405  and  406. 

For  the   Black  and  Red  style,  another  naphthol  sold    under  the  name   of 
Nigrophor  is   thickened  and  printed  as  above.     It  yields   a   good  black    with 
Paranitraniline,  but  is  not  very  suitable  for  use  with  other  diazotised  amines. 
300  grms.  Nigrophor. 
1,500      „      water. 
350      ,,      caustic  soda  64°  Tw. 
500      ,,      Alizarin  oil  40  per  cent. 
7,350      ,,      gum  tragacanth  6  per  cent. 

To^joo 

Various  shades  of  chocolate  may  be  produced  by  adding  different  amounts 
of  a-naphthol  to  the  /3-naphthol  printing  colours.     Thus — 

Medium  Chocolate.  Dark  Chocolate. 

/3-naphthol  40  gm^.  25 

8      „  25 

caustic  soda  70c  Tw.  80      „  80 

water  152      „  150 

gum  tragacanth  6  per  cent.  720      „  720 

1000~  1000 

Both  these  chocolates  are  developed  in  diazotised  p-nitraniline. 
After  the  development  of  the  colour  all  goods  are  well  washed  and  soaped. 
The  addition  of  a  little  sodium  hypochlorite  ("soda  chemick  ")  to  the  soap  baths 
improves  the  "whites"  and  imparts  a  bluer  tone  to  the  red. 

The  foregoing  process  is  extensively  practised  for  the  production  of  red  and 
white  kerchiefs,  turban  cloths,  and  other  dress  goods  peculiar  to  the  East  and 
the  Tropics.  The  "  colours "  thoroughly  penetrate  the  thin  soft  cloth  used 
for  these  fabrics,  giving  an  exceedingly  good  "  two-side "  or  reversible  print. 
Although  not  much  used  for  "  sarrie  printing,"  the  same  process  would  1111 
doubtedly  give  satisfactory  results  with  that  class  of  work. 


(B)  Printing  of  thickened  Diazo  solutions  on  cloth  previously 
prepared  in  Naphthol  solutions. 

This  method  (the  exact  reverse  of  the  preceding)  is  perhaps  more  largely 
employed  than  any  other,  for  the  simple  reason  that  it  is  applicable  to  so 
many  multicolour  styles,  and  that,  therefore,  it  increases  the  scope  of  those 
styles.  It  allows  of  the  insoluble  Azo  colours  being  printed  with  any  "  steam 
colours  "  that  are  sufficiently  fixed  by  a  short  steaming  process  of  3-4  minutes, 
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and  it  Further  allows  of  b  Para  red,  etc,  being  employed  in  combination  with 
some  'it'  tin  raised  colours  like  Iron  boff,  Chrome  yellow,  and  some  of  the 
vegetable  colours  that  are  lixed  by  a  run  through  a  solution  of  bichromate 
of  soda,  or,  for  Iron  buff  and  Manganese  bronze,  through  caustic  soda. 

Iu  brief,  the  process  is  as  follows: — (1)  The  goods  are  mangle-padded  in 
one  or  other  of  the  oaphthol  prepares  given  below  ;  (2)  dried  in  hot  air  or  over 
steam  heated  cylinders;  (3)  cooled  and  printed  with  the  thickened  diazo 
solutions;  (4)  dried  and,  if  required  for  other  colours  in  the  pattern,  steamed 
for  1'  to  I  minutes  in  the  rapid  ager,  and  then  fixed  in  tartar  emetic,  etc.;  (5) 
well  washed,  soaped,  and  dried. 

(o)  PbmPARIHG  with  NaPHTHOL.— Each  maker  of  Daphthols  recommends 
oartain  Formula  For  the  application  of  hi>  particular  products.  Most  of  these 
formula'  require  to  be  modified  for  use  00  the  large  scale;  and  as  they  differ 
from  each  other  in  detail  only,  it  would  be  neither  interesting  nor  profitable 
to  discuss  their  relative  merits.  The  only  suggestions  of  any  real  value  that 
have  been  made  with  a  view  to  improving  the  shades  obtained,  and  to  increasing 
the  stability  of  the  oaphthol  solutions,  are  those  which  concern  the  addition  of 
Turkey-red  oil  or  castor-oil  soap  and  antimony  compounds  to  the  prepares, 
Theee  Bubstanoes  certainly  exert  a  beneficial  effect,  and  are  used  whenever  there 
is  any  doubt  as  to  whether  the  naphtholated  cloth  can  be  printed  with  the 
diazo  solution  at  once;  and  also  when  the  naphtholated  cloth  has  to  be  dried 
over  metal  cylinders  or  printed  by  machine. 

The  following  oaphthol  prepares  or  groundings  have  all  yielded  good  results 
in  practice : — 


1. 

2. 

3. 

4. 

5. 

6. 

gnn& 

gnus. 

grms. 

grms. 

grms. 

grms. 

0 -N'aphthol 

30 

... 

*7 

25 

30 

26* 

0-N'aphthol  R. 

30 

o-Naphthol 

... 

... 

3i 

Shading  salt  R. 

3 

1  kostie  soda  3<jr  Tw. 

45 

60 

85 

40-50 

60-75 

60 

Turkey  red  oil  . 

36 

25 

25 

... 

Tartar  emetic    . 

6 

ti 

10 

Tartaric  acid     . 
Boiling  water  to 

7i 

12 

... 

1000 

UlOO 

1000 

1000 

1000 

H '00 

In  some  instances  it  is  advisable  to  replace  a  portion  of  the  water  with  gum 
tragacantfa  in  order  t"  ensure  an  even  impregnation  of  the  cloth.  The  quantity 
used  varies  from  70-80  grins,  per  litre  of  a  G  per  cent,  tragacanth  thickening. 

N'i.  1  Prepare.      For  all  ordinary  printed  A/.o  reds,  clarets,  scarlets,  and  oranges. 

No.  L'  Prepare.  —  For  very  blue  shades  of  "  Para  red,"  and  reds  and  pinks, 
From  o-nitroparaphenetidine  and  paranitro-orthoanisidinc. 

No.   ■'!   Prepare.  —  Same  as  N'i    -'.  '"it  for  stronger  colours  or  on  thin  cloth. 

No.   t   Prepare. — An  ordinary  prepare  I'm'  Naphthylamine  clarets,  ami  l 
dine  and  Tolidine  chocolates. 

No.  5   Prepare. — For  same  purposes  as  No.  4.     Darker  shades. 

V.  6.  Prepare.  For  dull  reds  with  p-nitraniline,  and  dark  Naphthyl- 
amine  clarets. 

Por  light  shades  of  any  of  the  above  colours,  the  prepare  is  reduced  in  strength 

by    the   addition   of   extra    water.      This    is.    of   OOUrse,    only    possible    when    light 

shades  alone  are  printed  ;  dark  shades  require  tin'  full  quantity  of  oaphthol  (3— fi 
per  cent,    solutions).      An    excess    of    naphthol,    however,    does    not    injure    the 
tone  of  the  lighter  colours,  but  is  merely  wasted  when  these  alone  are  printed. 
It  is  almost  needless  to  point  out  that,  if  desired,  any  dia/o  solution  cin  be 
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printed  on  any  of  the  above  prepares.  In  fact,  Nos.  2  and  3  are  largely  used 
for  multicolour  combinations  of  the  insoluble  Azo  colours,  and  are,  on  the 
whole,  the  most  important  of  the  series. 

After  drying,  the  naphthol-prepared  pieces  are  cooled  by  passing  over  a 
system  of  rollers,  wound  on  wooden  or  iron  shells  or  centres  into  rolls,  and  are 
then  ready  for  printing  with  the  diazotised  amines. 

(b)  Diazo  Printing  Colours. — Under  proper  conditions,  the  printing  of  diazo 
solutions  is  a  comparatively  simple  matter,  requiring  no  more  than  a  reasonable 
amount  of  care  ;  but,  as  already  noted,  all  such  solutions  are  liable  to  decompose 
at  the  ordinary  temperature,  or  when  kept  too  long  before  use ;  and  therefore, 
in  order  to  obtain  successful  results,  it  is  well  to  observe  the  following  precautions, 
which  reduce  the  tendency  of  the  colours  to  decompose  spontaneously : — 

(1)  All  colour  should  be  sent  to  the  printer  in  copper  or  earthenware  vessels 
standing  in  a  wooden  tub  filled  with  ice,  or  better,  with  crushed  ice  and  coarse  salt. 

(2)  No  more  colour  should  be  made  than  is  necessary  for  the  time  being; 
and,  as  diazo  solutions  keep  longer  in  presence  of  free  mineral  acid,  the  acetate 
of  soda  which  is  required  to  neutralise  the  mineral  acid  must  only  be  added  to 
the  printing  colour  a  few  minutes  before  it  is  sent  in  to  the  printer. 

(3)  The  colour  boxes  in  the  printing  machine  ought  to  be  as  small  as  possible, 
so  that  the  colour  can  be  constantly  renewed  with  a  minimum  of  loss.  They 
ought,  moreover,  to  be  of  copper  and  double  cased,  or  "jacketed,"  so  that  the 
colour  can  be  kept  cool  by  the  circulation  of  cold  water  between  the  two 
casings.  A  better  plan  is  to  have  a  small  box  with  a  double  bottom  and  one 
double  side,  sufficiently  capacious  to  allow  of  broken  ice  being  introduced  beneath 
and  around  the  colour  box  proper. 

(4)  For  finely  engraved  and  small  patterns  which  take  but  little  colour,  or 
when  the  particular  colour  used  happens  to  froth  badly,  it  is  advisable  to  use 
a  "  doctor  box  "  in  place  of  the  usual  colour  box.  The  advantage  of  this  is  that 
the  colour  can  be  renewed  at  very  frequent  intervals  ;  and  as  doctor  boxes  hold 
very  little,  they  can  be  washed  out  and  charged  with  perfectly  fresh  colour 
without  any  great  loss  of  material.  The  presence  of  decomposition  products 
not  merely  gives  a  poor,  dirty  shade,  but,  worse  still,  accelerates  the  rate  of 
decomposition  of  any  fresh  colour  that  is  added  to  replenish  the  colour  box. 
With  large  heavy  patterns  or  blotches,  the  colour  is  printed  before  it  has  time 
to  decompose,  but  with  fine  patterns  there  is  always  a  danger  of  the  decom- 
position products  accumulating  in  a  large  colour  box. 

(5)  If  decomposed  particles  of  colour  are  found  to  adhere  to  the  printing 
roller,  they  may  be  removed  by  using  a  "brush  furnisher."  This  should  be  a 
last  resort,  however,  since  thickened  diazo  solutions  are  sufficiently  prone  to 
froth  without  any  aid  from  the  churning  action  of  a  revolving  brush  furnisher. 

(6)  To  prevent  the  soiling  of  the  "whites-"  by  an  excess  of  diazo  solution 
which  comes  off  in  the  subsequent  washing  operations,  the  naphthol  grounding 
or  prepare  must  be  a  little  stronger  than  is  absolutely  necessary  for  the  full 
development  of  the  colour,  and  it  should  also  be  made  tolerably  alkaline.  By 
these  means  the  diazo  compound  is  completely  absorbed,  and  all  danger  of  dirty 
"  whites  "  arising  during  washing  is  avoided. 

After  printing,  the  pieces  should  be  well  dried,  but  on  no  account  allowed 
tu  stand  on  the  drying  cylinders,  or  in  the  hot-air  chamber,  otherwise  the 
naphthol  on  the  white  imprinted  parts  of  the  cloth  turns  brown. 

After-Treatment  of  Printed  Azo  Colours. — The  printed  goods,  if  they 
contain  none  but  Azo  colours,  are  passed  quickly  through  a  warm  bath  of  dilute 
sulphuric  acid  to  remove  any  surplus  diazo  compounds  that  may  exist.  They 
are  then  well  washed  and  soaped,  washed  again,  and  dried.  If  more  convenient, 
a  boiling  soap  bath  may  replace  the  acid  bath  ;  a  hot  l-l  per  cent,  solution  of 
naphtholate  of  soda  may  also  be  employed  instead  of  the  acid.     The  whites  are 
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improved  by  a  light  "  ohemioking "  in  the  ohloring  machine,  or  by  I  lie  addition  "f 

"soda  ohemick  "  to  lli''   last    snap  liatli.      A   better  method,  however,  is  to  pad 

the  printed  and  washed  goods  in  a  weak  solution  of  Byraldite,  then  dry  and  steam. 

<; Is  printed  both  with  Aso  oolours  and  others  fixed  by  steaming  are  first 

passed  through  the  rapid  ager  and  then  (if  basic  colours  .'ire  present)  fixed  in 
tartar  emetic,  well  washed  and  soaped,  the  operations  being  conducted  in  an 
"Open  Soaper"suoh  as  that  of  Messrs  Mather  A  I'latt,  or  Sir.  lames  Farmer  <fc  Co. 

For  blotches  and  all  heavy  patterns  embodying  large  masses  of  colour,  gum 
tragacanth  is  the  best  thickening  to  use  with  di&zo  solutions.  Smaller  patterns, 
spots,  stripes,  cheeks,  and  parts  of  multicolour  designs,  are  best  printed  with 
mixtures  of  Boui  and  tragacanth,  or  of  starch  and  tragacanth  (see  "thickenings" 
for  proportions)  which  give  a  sharper,  cleaner  impression  of  the  pattern,  and 
arc,  withal,  cheaper.  The  natural  gums,  Senegal,  Arabic,  etc.,  and  the  British 
gums,  arc  rarely  used,  since  they  exert  a  destructive  influence  on  diazo  compounds, 
was  to  i heir  reducing  properties. 

The  following  recipes  arc  taken  from  practice,  and  they  represent  all  the 
more  important  Azo  colours  used  on  the  large  scale  : — 

Red  l'.N.  (Paranitraniline). 
(  36  grins.  Paranitraniline. 
1 100      „      ice. 

1 100      „      hydrochloric  acid  30*   IV. 
\    70       ,,       water. 

Mix  and  add  quickly 

i'    2  I  grma  nitrite  of  soda 
-,  93  per  cent, 

v.    70      ,,       water. 
Stir   well,  allow   to   stand 
5-10    minutes,    and     then 
filter  into — 

(400  gnus.  12 per  cent. gum 
tragacanth 
thickening. 
100     ..     ice  (lump). 
'  100     ,,     acetate  of  soda. 

100o  Para  red  and  Fas)  printing  green  (Bayer). 

Print  on  prepares  1.  2.  or  3. 

The  above  red  is  reduced  2  i  1  for  heavy  engraving.  e.g.  Red  P.N.J. 

Rbb  P.N.  .'.. 

2  parts  of  lied  P.N. 

1  part  of  5  per  cent,  tragacanth  thickening. 
On   Prep.   1  a  Yellow   red  is  obtained. 
„      ,,      2  and  3  a  Bluish  red  is  obtained. 
„     „     6  a  Brown  orang  „       (dull  Terra-ootta). 

I'.i.ik  Rhd  0.  (o-nitroparaphenetidine). 

I    73     „     Blue  red  0.  25  per  cent.  iM„  I..  &  B.). 

«'iti      „      nitrite  of  soda  solution  14A  per  cent 
I    20     „     water.     Mix,  and  then  add  gradually  at  20"-25*  C.  to— 
i      10       ,.       hydrochloric  acid  36    Tw. 
I  200      ..      water.     Allow  to  stand  5  minutes  and  then  filter  into 

{•"'•"ill       ,.       rlnur-tragacanth  pa 
51       ,.      acetate  of  soda. 

1000     Print  on  prepares  1.  2,  and  3. 
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Light  Pink  0. 

100  parts  by  weight  Blue  red  0. 

260      „      ,,        ,,       4  per  cent,  tragacanth  thickening. 
40      „      „        „       acetic  acid  9°  T\v. 

400 

The  acetic  acid  is  only  added  to  neutralise  the  excess  of  alkali  in  the  prepare 
when  this  pink  is  printed  along  with  full  strength  Azo  colours  on  a  strong 
naphthol  ground.     Too  much  alkali  is  apt  to  cause  irregularities  in  the  colour. 

The  above  red  and  pink  are  very  stable,  as  is  proved  by  the  fact  that 
ortho-nitroparaphenetidine  can  be  diazotised  at  25°  C. 

o-Naphthylajiixe  Claret  (Claret  A.N.) 
Stock  Sajihthi/lamine  Paste: — 

36  grnis.  a-Xaphthylamine. 
93      „      hydrochloric  acid  30°  Tw. 
171      ,,      6  per  cent,  tragacanth  thickening. 

300 
Grind  to  a  smooth  cream. 

For  use  take 

300    grms.      Xaphthyl- 
amine  paste. 
Add  gradually 

20  grms.  sodium  nitrite 
93  per  cent. 
i      50     ..     water. 

100     „     finely     broken 

ice. 

Allow  to  stand  and  filter  into 

425   grms.   4    per    cent. 

tragacanth 

thickening. 

30     „     benzine. 

-Naphthylamine  Claret.  \      75     ,,     acetate  of  soda. 

1000 
Print  on  prepares  1,  2,  3,  4,  5,  or  6  according  to  circumstances.     For  the  3  per 
cent,  prepares,  Naphthylamine  claret  1/3  may  be  used  for  ordinary  work. 

Naphthylamine  hydrochloride  and  Naphthylamine  salt  S.  are  both  articles  of 
commerce,  and  may  replace  the  base  in  the  preparation  of  the  printing  colour 
if  the  proportions  are  altered  in  accordance  with  the  makers'  (M.,  L.  &  1!.) 
instructions. 

Scarlet  C.A.  (Chloranisidine). 

125  grms.  Chloranisidine  salt  M.  (M.,  L.  &  B.). 
150       ,,     water. 
200       „     ice. 
25       „     hydrochloric  acid  36°  Tw.     Add  gradually,  whilst  stirring — 

8*25  ..     nitrite  of  soda  93  per  cent. 
50       ,.     water.     Allow  to  stand  15  minutes  and  then  filter  into — 
506-75  „     6  per  cent,  tragacanth  thickening. 
35       ,,     acetate  of  soda. 


{ 


1000 
Print  on  prepare  1. 
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Orange  N.T.  (Ortho-nitrotoluidm. i), 
30  gnus.  Ortho-nitrotoluidine. 
200      „      hot  water. 
56     ,,     Bulphurio  acid  61A°  Tw.     Dissolve,  cool,  and  add — 

100      „      ice,  and  then  at  0°-5°  C. — 
60      „      nitrite  solution  29  per  cent. 
Stir  well,  allow  to  stand  20  minutes,  and  then  filter  into — 
j     S  t  grins,  water. 

40      „     acetate  of  soda. 
(  460     ,,     6  per  cent,  tragacantb  thickening. 

1000 
This  colour,  reduced  to  contain  20-25  grammes  of  nitrotoluidinc   per  kilo.,  is 
printed  on  naphthol  prepares  1,  2,  or  3. 

Orange  M.V  (Metanitraniline). 

j     28  grins.  Metanitraniline. 
•   200      „      boiling  water. 

(     53      ,,      hydrochloric  acid  30°  Tw.      Dissolve,  cool,  add  first — 
150      „      ice,  and  gradually — 
52      ,,      nitrite  solution  29  per  cent. 
Allow  to  stand  20  minutes,  tlun  add  water  to  make  up  to  500  grms. 
For  use  take  "><)()  ltiiis.  dia/.o  solution. 

460      „      p  per  cent,  tragacantb.  thickening. 
40     „     .    ,uate  of  soda. 


1000 
Print    on    any   3—5   per  eent.   naplitlu 
colour  used  is  generally  Orange  M.N. 


prepare.     For  the  weaker  prepare,  the 


A 


Azo  Pink  B.B. 

|    13  grms.  Azo  Pink  2  B.  (M..  L.  &  B.). 


H 


36 
16 
50 
100 
30 


water. 

hydrochloric  acid  30°  Tw. 
ice. 

eold  water. 

1  3  per  .••■lit .  nitrite  solution, 
add  B  to  A  gradually,  allow  to  stand  10  minutes,  and  then  filter  iuto- 
715  grms.  6  per  eent.  tragacantb  thickening. 
20     ,,     ben 
20     ,,      sodium  acetate. 


1000 
For  red  take  26  grins,  per 
kilo.  For  paler  pink  take 
5  lti  gnus,  per  kilo. 
Print  on  prepares  1,  2,  •">. 
or  o.  In  reducing  strong 
shades  to  pinks  add  a  little 
acetic  acid  (say  8-10  per 
eent.)  to  the  reducing  paste. 

Azo  orange  N.A.  (M., 
1..  &  P.)  is  a  similar  ooloui 
prepared  from  in -nitraniline 
and  is  applied  similarly. 


Azo  Orange  N.A.    M.,  I.,  k  B 
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Chocolate  T.  (Tolidiue). 

17  grms.  Tolidinc  base. 
200      „      water. 
52      ,,      hydrochloric  acid  30    Tw. 
Boil  till  dissolved,  cool,  and  add  first — 

150  grins,  ice,  and  then  gradually  at  0°  C. — 
92"8  grms.  nitrite  solution  13  per  cent. 
Allow  to  stand  10-15  minutes  and  then  filter  into — 
440  grms.  8  per  cent,  tragacanth. 
48-2  grms.  acetate  of  soda. 

1000 
Print  on  any  naphthol  prepare  of  suitable  strength  (3  per  cent.). 

Chocolate  B.  (Benzidine). 

Benzidine  chocolate  is  prepared  exactly  like  Tolidine  chocolate,  except  that 
14 "5  grms.  of  Benzidine  base  are  taken  in  place  of  the  17  grams  of  Tolidine; 
the  quantities  of  acid  and  nitrite  of  soda  remain  the  same  in  both  cases. 

The  shades  given  by  Tolidine  and  Benzidine  are  almost  identical.  The 
former  is  generally  preferred  on  account  of  its  slightly  greater  fastness  to  light. 

Red  N.A.  (Parauitro-orthoanisidine). 

26  grms.  Paranitro-orthoanisidine. 
,,      water. 

,,      hydrochloric  acid  30=  Tw.     Add  gradually  at  0°  C. — 
,,      nitrite  solution  13  per  cent, 
,,      cold  water. 

,,      ice.     Allow  to  stand  10  minutes,  then  filter  into — 
,,      6  per  cent,  tragacanth  thickening. 
,,      acetate  of  soda. 

1000 
Print  on  prepares  1,  2,  or  3. 

Red  N.A.  gives  a  fine  red  with  a  beautiful  bluish  "  reflet " ;  but  it  is  not  so 
blue  in  tone  as  Blue  red  O.,  nor  so  yellow  as  Para  red.  For  high-class  prints 
on  mercerised  sateen  it  is  a  most  useful  colour,  because  it  withstands  the  action 
of  hot  steam  much  better  than  "  Para  red,"  which  is  always  more  or  less 
"dulled"  if  steamed  before  the  naphthol  is  washed  out  of  the  cloth,  —  an 
operation  that  it  is  impossible  to  perform  before  steaming  when  mordant  or  basic 
colours  or  Indigo,  etc.,  are  printed  in  combination  with  Azo  colours  produced 
on  the  fibre.  At  the  same  time  Para  red  yields  excellent  results  if  properly 
handled,  but  its  shade  is  generally  too  yellow  for  the  requirements  of  the  home 
trade  markets  of  Western  Europe. 

Blue  A.N.  (Dianisidine). 

('  125  grms.  Dianisidine  base. 

50         ,,      hot  water. 
(  18         „      hydrochloric  acid  30°  Tw. 
Beal  into  a  paste,  and  then  add  first 

357   grms.  cold  water  (melted  ice),  and  then  at  0°  C. — 
62'5    „       nitrite  solution  13  per  cent.  NaX<  >.,. 
Allow  to  stand  5  minutes,  and  then  filter  into  — 

465  grms.  6  per  cent,  gum  tragacanth  thickening. 
35      ,,         copper  chloride. 

1000 
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Instead  of  Dianiaidine  base  (12-r>  grow.)  there  may  be  used — 

16-5  gnus.  Dianiaidine  Bait  and  1-  grms.  IH'l  in  place  of  18  grins. 

20'5      „  ,,  „    80  per  cent,  paste  and  12  grins.  HC1  in  place  of  18  grras. 

Blue  A.N.  is  printed  on  a  oaphthol  prepare  containing  the  requisite  quantity 
of  acetate  of  soda  to  neutralise  ii"   free  mineral  acid  in  the  colour.     Thus: — 

3  per  cent.    NaPHTHOL   PbhpaRK 

30  grins.  /8-naphthol  (or  Naphthol  l».  (M.,  L  &  IV)). 
„     water. 

oaustic  Boda  86°  Tw. 
„     sodium  acetate 
,,     Turkey  oil  10  per  cent. 

2  per  cent,  tragacanth  thiokening. 

1000 

Without  chloride  of  copper,  Dianiaidine  gives  a  dull  violet  shade  of  do 
practical  value. 

Mixtures  of  the  diazo  compounds  of  Benzidine  or  Tolidine  with  Dianiaidine 
blue  (without  copper)  give  various  tones  of  deep  black  on  ^-naphthol-prepared 
cloth.     Many  of  the  Azo  blacks  of  commerce  consist  of  such  mixtures. 

The  preparation  of  diazo  printing  colours  can  be  effected  without  the  use  of  ice  if 
the  amido  base  and  the  acid  are  thickened  together  and  mixed  with  a  second  paste 
containing  the  nitrite.    «  me  example  will  suffice  to  illustrate  this  method  of  working. 

o-NAriiTUYLA>UNK  CliABIT  (without  ice), 
i     36  grms.  Xaphthylamine  base. 
1.  -    171       „       6  per  cent,  gum  tragacanth  thickening. 
(    93     ,,      hydrochloric  acid  30°  Tw. 
Grind  to  a  smooth  paste  in  a  mill. 

|    20  grms.  sodium  nitrite  cryst.  93  per  cent. 
II.       50     ..      water. 

I  526      „      i  per  cent,  tragacanth. 
Mix  I.  and  II.  together,  and  just  before  printing  add — 
30  grms.  benzine. 
To     .,     aoetate  of  soda 

1000 
Print  on  any  " naphthol  prepare."     The  presence  of  the  thickening  material 
retards  the  rate  of  diazotisation,  and  the  reaction   takes   place  regularly  and 
evenly.     At  the  same  time  i<   is  oot  advisable  to  dispense    with    ice   in    warm 

weather,  since  all  diazo  Compounds  are  very  sensitive  to  heat,— that  is  to  say,  all 
diazo  compounds  prepared  according  to  any  of  the  foregoing  directions. 

The  introduction  of  the  Azophor  colours  has  rendered  unnecessary  the 
observance  of  any  particular  precautions  in  the  printing  of  insoluble  Azo 
colours.  The  Azophor  colours  (Meister,  Lucius  it  Briining)  consist  of  ttabli  diazo 
compounds  of  various  aromatic  amines,  such  as  paranitranilhie,  metanitraniline, 
dianisidine,  benzidine,  tolidine,  and  paranitro -orthoaiiisidiue.  These  come  into 
the  market  as  Azophor  red  l'.W.  Azophor  orange  M.N.,  Azophor  blue  I  >.. 
Azophor  I. lacks  S.  and  l>.  1'.,  and  Azophor  rose  A.  No  108  is  required  at  any 
Stage  of  the  preparation  of  the  printing  colours,  or  in  their  application  to  the 
fibre;  the  colours  are  simply  dissolved  in  water  and  added  to  the  thickening, 
together  with  a  little  caustic  soda  or  sodium  acetate  for  neutralising  the  free 
mineral  acid  that  may  be  present. 
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Reh. 

Orange. 
gnns, 

Blue. 

grms. 

Black. 

Pink. 

grins. 

grms. 

gnns. 

Azophor  red  P.N.      . 

90 

,,        orange  M.N. 

90 

blue  D. 

36 

black  S.        .        .         . 

120 

,,        rose  A. 

20 

Cold  water         .... 

350 

350 

300 

250 

400 

Acetic  acid  9°  TV. 

80 

50 

Cold  water         .         .         .       \ 
Caustic  soda  36*  Tw.          .       / 

r  ioo 

\    40 

100 

40 

6  per  ceut.  tragacanth 

500 

500 

500 

Flour-tragacanth  paste 

600 

500 

Acetate  of  soda 

50 

20 

Copper  chloride  77°  Tw. 

50 

Chromic  acid  (cryst, ) 

Make  up  to 

4 

1  litre 

1  litre 

1  litre 

1  litre 

1  litre 

In  this  table  the  ingredients  above  the  centre  line  are  first  mixed  together ; 
then,  when  the  solution  has  stood  for  l-ll  hours,  it  is  filtered  into  the  thickening 
and  caustic  soda,  well  stirred  in,  and  finally  made  up  to  1  litre  with  water. 
The  acetate  of  soda,  chloride  of  copper,  and  chromic  acid  are  best  left  out  of 
the  colours  until  immediately  before  printing. 

Properly  prepared,  the  Azophor  colours  are,  for  diazo  compounds,  remarkably 
stable.  They  may  be  printed  on  any  of  the  prepares  suitable  for  the  correspond- 
ing ordinary  Azo  colours,  and  without  any  specially  constructed  "  colour-boxes  " 
for  cooling.  In  hot  weather,  however,  or  in  hot  machine  rooms,  it  is  safer  to 
take  some  measures  to  keep  them  as  cool  as  possible.  Brighter  colours  are 
obtained,  and  it  is  preferable  to  incur  a  little  expenditure  on  ice  than  risk 
spoiled  work. 

With  Azophor  black  S.,  the  best  results  are  obtained  when  the  naphthol 
prepare  is  slightly  thickened  with  tragacanth  and  contains  little  or  no  Turkey- 
red  oil.  If  the  colour  is  too  concentrated  it  gives  brownish  blacks,  especially 
with  heavily  engraved  patterns.  Azophor  black  D.P.  is  better  in  this  respect  : 
and  both  products  give  fuller  and  better  colours  when  strongly  thickened  with 
starch  or  flour-tragacanth  pastes,  instead  of  tragacanth  alone. 

For  many  purposes  the  Azophor  blacks  are  exceedingly  useful,  but  they 
lack  the  velvety  richness  of  good  Aniline  and  Logwood  blacks,  and  hence  these 
latter  are  usually  employed  whenever  the  conditions  of  process  will  allow. 

As  is  well  known,  it  is  impossible  to  obtain  a  black  when  any  of  the  ordinary 
Aniline  blacks  are  printed  on  naphthol  prepares,  even  when  they  are  made 
sufficiently  acid  to  more  than  neutralise  the  caustic  soda  in  the  prepare. 
M.  Richard,  however,  found  that  a  mixture  of  aniline  and  para-amidodiphenyl- 
amine  (Diphenyl  black),  when  printed  on  naphtholate  of  soda  and  steamed 
for  2-3  minutes  in  the  rapid  ager,  gave  a  rich,  full  black,  very  deep,  and  much 
faster  than  any  other  black. 

The  only  difficulty  with  this  black  is  that  it  is  apt  to  have  a  light-coloured 
edge  wherever  it  fits  closely  to  a  printed  Azo  colour,  or  when  it  is  printed 
alone  on  naphtholated  cloth  which  is  afterwards  dyed  in  diazo  solutions.  This 
light  edge,  or  aureole,  is  due  to  the  "  running  "  of  the  acids  in  the  colour,  and 
may  be  avoided  by  reducing  the  acidity,  and  by  adding  a  little  China  clay  to 
the  thickening. 
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\\iiim    Blacks  mm  Naphthol  Pbkparbs. 


/I)i  phenyl  black  oil  D.O. 
base  I.  . 

Aniline  suit 

oil 

nediamine  . 

Acetic  acid  9°  Tw 

I, ;n ■tn-  mill  50  per  cent. 
kHydroohlorio  add  84°  Tw. 
Thick  acid  itaroh  tragaoanth  i>aste 
6  per  cent,  gum  tragacanth    . 
China  clay  paste  50  per  cent. 
Sodium  chlorate    .... 

Water 

Copper  sulphide  30  per  cent,  paste 

Water 

Aluminium  chloride  52°  Tw.  . 
Vanadium  solution  1  per  cent. 


grms. 

grins. 

1    l>' 

45 

56 

1    12 
5 

50 

\  56 

50 

I    14 

612 

/560 
1 100 

/    35 
\    90 

/   30 
I    70 

(    15 

(    20 

\    16 

\     40 

19 

20 

10 

15 

Print,  along  with  any  Azo  Colour,  on  Naphthol  prepares  I,  2,  Or  ■">  ;  pass  tli rough 
the  rapiil  agei :  wash  well  and  snap.  Black  II.  (Noelting  and  Lehne)  gives  a  fine, 
deep  colour,  free  from  white  edges,  and  may  be  used  for  either  printed  or  dyed  styles. 

The  Logwood  blacks  printed  on  naphthol-prepared  goods  tire  limited  to 
such  as  tire  readily  fixed  by  a  short  steaming,  or  even  on  drying  in  hot  air — 
e.g.  the  Logwood  iron  blacks.  Any  Logwood  iron  black  that  is  suitable  for 
"Turkey-red  discharge "  work  is  well  adapted  to  printing  in  combination  with 
\  o  colours  on  naphthol  prepares.  The  one  given  below  has  been  worked  out 
specially  for  this  class  of  work  ;  it  yields  a  very  good  black,  gives  a  sharp,  clean 
impression  of  the  pattern,  and  requires  no  steaming  for  its  fixation.     A  run 

through  bichromate  of  potash    improves   both    its   shade   and    fastness    to   soaping 

when   the  goods  are  not  steamed  :   but  when   steamed,  it    is  sufficiently  fast 
without  any  after-treatment  beyond  soaping  and  washing. 

One  great  advantage  of  this  Logwood  black  over  the  Azophor  and  other  Azo 
blacks  is.  that  it  gives  excellent  results  with  rollers  engraved  in  stipple,  a  quality 
which  can  scarcely  be  claimed  for  any  other  black  on  naphtholate  of  Boda. 

Black  J.  (on  Naphthol  Prepares). 

(   90  grms,  Hematine  (dry  Logn 1  extract). 

-  300     ,,     water. 

(  100       ,,       aeetie  acid  0"  Tw.      1  >issol  ve  and  add — 

/l00  -t  trch. 

40  .,  British  gum. 

100  „  water. 

105  ,,  potassium  sulpliitc  90"  Tw. 

20  ,,  olive  oil.     Boil  and  add — 

105  „  copperas. 

I  1"  ..  water  (boiling).     Boil  for  10  minutes  longer  and  thei 


\ 


1100  =1000  after  boiling. 
Print  on  any  naphthol  prepare,     Goods  printed  with  Azo  colours  and  Black  .1 .  alone 
are  not  Bteamed,  but  passed  immediately  through  a  .'.  percent.—!  percent,  solu 
tion  of  bichromate  at  40*-60*C.j  well  washed,  soaped,  washed,  and  dried.    If  "mor- 
dant" and  "  basic  "  colours  are  added   to  the  colour  combination,  the  goods  are 
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steamed  for  2-4  minutes,  fixed  in  tartar  emetic,  washed,  soaped,  and  washed,  the 
chroming  being  omitted.  All  operations  of  chroming,  fixing,  washing,  and  soaping 
are  best  and  most  conveniently  carried  out  in  the  continuous  "Open  Soaper." 

Direct  production  of  Para  red  on  the  fibre. — The  production  of  Para  red 
on  the  fibre  without  the  necessity  of  previously  preparing  the  cloth  in  /?- 
naphthol  has  been  the  subject  of  many  investigations ;  and  the  problem  has, 
to  some  extent,  been  solved  successfully,  though  the  processes  suggested  are 
but  little  used. 

"  Nitrosamine  red "  supplies  one  of  the  solutions.  It  comes  into  the 
market  in  the  form  of  a  paste  containing  the  sodium  compound  of  the  nitros- 
amine   I  C,.H4  <  \  .%ji\\.  )  obtained  by  adding   diazotised    paranitraniline    to 

excess  of  caustic  soda,  and  as  such  is  incapable  of  coupling  with  /3-naphthol. 
The  printing  colour  is  made  by  mixing  caustic  soda,  /3-naphthol,  nitros- 
amine red,  acetate  of  soda,  and  tragacanth  thickening,  and  it  is  printed  on  white 
unprepared  cloth.  After  printing,  the  goods  are  gently  dried  and  exposed  to 
the  air  for  a  few  hours,  and  then  passed  through  a  bath  of  dilute  sulphuric 
acid,  washed,  and  dried.  The  combined  action  of  the  carbonic  acid  of  the  air 
and  the  sulphuric  acid  results  in  the  formation  of  Para  red,  so  that  the  process 
is  capable  of  varied  application  in  combination  with  suitable  colours. 

One  of  the  best  contributions  to  the  study  of  Nitrosamines  is  cited  in  the 
Journal  of  the  Society  of  Dyers  arid  Colourists,  August  1909,  from  which  the 
following  particulars  are  taken.  The  nitrosamine  there  mentioned  will  serve  to 
illustrate  the  principles  of  the  direct  production  of  Azo  colours  on  the  fibre.  It 
consists  of  a  comparatively  stable  dia/.o  derivative  of  paranitro-orthoanisidine, 
and  is  prepared  as  under : — 

J  5000  grms.  boiling  water. 

2530      ,,      pai'anitro-orthoanisidine. 
I  6000      „      hydrochloric  acid  30°  Tw.     Dissolve,  cool,  and  add — 

7000      „      ice,  and  then  rapidly — 

1125      ,,      nitrite  of  soda,  dissolved  in  a  small  quantity  of  water. 

The  diazo  solution  is  allowed  to  stand  2-3  hours,  and  is  then  mixed  with 
16  litres  of  caustic  soda  36°  Tw. ;  the  voluminous  microcrystalline  green  mass 
of  the  nitrosamine  compound  is  collected  and  pressed  so  as  to  yield  8500  grms. 
of  paste.  It  does  not  undergo  decomposition  for  some  days,  especially  in  presence 
of  a  little  caustic  soda;  it  is  easily  soluble  in  water,  from  which  it  may  be  obtained 
in  a  crystallised  form  by  salting  out ;  and  it  does  not  combine  with  phenols  in  pre- 
sence of  alkali.  This  nitrosamine  of  p-nitro-o-anisidine  is  applied  to  cotton  fabrics 
in  exactly  the  same  manner  as  the  older  nitrosamines  and  yields  a  brighter  red, 
especially  with  aluminate  of  soda,  which  protects  it  from  the  action  of  acids  in 
the  atmosphere.  The  printing  paste  recommended  by  Dziewonski,  the  author  of 
the  paper  from  which  the  above  information  is  derived,  is  made  up  as  follows:  — 

Red  from  Nitrosamine. 

I    30  grms.  /3-naphthol. 

I    25      ,,      caustic  soda  76°  Tw. 

35      ,,      sulphoricinoleate  of  soda  50  per  cent. 

75      ,,      aluminate  of  soda  15°  Tw. 

50      ,,      warm  water. 

75      ,,      Nitrosamine  paste. 
\  206      „      tepid  water. 

10      ,,      acetate  of  soda. 
460      ,,      neutral  tragacanth  thickening  8  per  cent. 

1020 
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Print  .iii  white  unprepared  cloth,  dry,  expose  to  the  nir  for  ;i  few  hours,  pass 
through  sulphuric  acid  ("20  grins.  Il^so,,  168°  Tw.  per  litre)  at  (>.v  ('.,  wash 
well,  soap,  and  dry.      A  treatment  in  boiling  water  may  replace  the  arid  bath. 

For  resist  effeota  under  Aniline  black  a  similar  paste  is  used,  hut  containing 
an  extra  amount  of  acetate  of  soda.  It  is  printed  on  white  cloth,  and  the  red  is 
developed  by  a  (i  hours'  exposure  in  s  warm  banging  room  at  a  temperature 
of  30  I'1  C,  The  Aniline  black  is  then  printed  over  it  in  a  cover  pattern, 
or  with  a  pad  roller,  and  the  black  is  developed  in  the  usual  way  by  a  run 
through  the  rapid  ager,  followed  by  chroming,  washing,  soaping,  and  drying. 

As  a  discharge  on  [ndigo,  the  nitrosamine  of  paranitro-orthoanisidine  is 
particularly  suitable,  since  it  gives  a  tirst  rate  red  by  the  direct  application  of 
nitrosamine,  naphthol.  and  ohromate  of  soda.  Tlie  presence  of  /ine,  aluminium, 
and  chromium  stilts  or  hydroxides  exerts  a  beneficial  influence  on  the  bright- 
ness and  fastness  of  the  red.  No  more  caustic  soda  should  be  employed  than 
is  sufficient  to  neutralise  the  chromic  acid  in  the  bichromate  of  soda,  and  to 
prevent  the  coupling  of  the  nitrosamine  with  the  naphthol.  The  indigo-dyed 
cloth  is  prepared  with  a  solution  containing  2  percent,  boric  acid  and  3  per  cent. 
acetate  of  ammonia.  After  printing,  the  goods  are  steamed  2—6  minutes  in  the 
rapid  ager,  then  passed  through  the  ordinary  ''cutting  bath"  of  oxalic  and 
sulphuric  acids  at  70°-75"  C,  and  finally  well  washed  and  dried. 

Although  not  noted  in  the  original  paper,  it  is  probable,  in  view  of  the  fact 
that  zinc  compounds  improve  the  red,  that  the  above  nitrosamine  would  lend 
itself  admirably  to  the  production  of  red  resists  under  Aniline  black  covers  and 
pads  by  l'lu/anski's  process,  and  therefore,  in  combination  with  Basic  colours, 
Chrome  yellow  and  Prussian  blue. 

Another  process  relying  on  the  use  of  the  ordinary  nitrosamine  of  para 
nitraniliue  was  patented  by  The  Calico  Printers'  Association  and  by  E.  A. 
I'ourueaux  in  1907  (No.  704,  1907).  In  this  process  the  calico  is  printed  with  a 
mixture  of  /3-naphtholate  of  soda,  castor-oil  soap,  nitrosamine,  and  an  "acid 
ether"  such  as  acetin  or  monoehlorethyl-alcohol,  which  splits  up  by  hydrolysis, 
and  by  thus  yielding  free  acid  probably  converts  the  nitrosamine  into  the  diazo 
compound,  which  at  once  combines  with  the  naphthol  to  form  Para  red.  The 
following  is  one  of  the  examples  given  : — 

Printing  Colour. 

26  grms,  /3-naphthol. 

-•">      ,.      castor-oil  soap  (60  per  cent,  fatty  acid). 
50     ,,      caustic  soda  36   Tw 
120      ..      water. 
i  550     ,,     gum  tragacanth  thickening. 
)     60      ,,      Glauber  salt       lie  fore  use  add — 
15     .,      chlorethyl-alcohol. 
15      „      neutral  acetin  (42  per  cent.  ('._, II 4<>„). 
125      ,,       Nitrosamine  paste  25  per  cent. 

1005 
Print  on  plain  bleached  cloth,    allow  to  lie  24   hours,   and   then   age    or    wash 
according  to  the  necessities  of  tin 

Further  improvements  relating  to  the  production  of  Paranitrauiline  red  on  the 
fibre  in  one  operation  formed  the  subject-matter  of  a  second  patent  taken  out  by 
the  Calico  Printers' Association  and  B.  A.  Fourneaux.     (  Kng.  Pat.  No.  765,  1907.) 

These  improvements  consist  essentially  in  printing!  thickened  mixture  of  Nitros- 
amine  red  and  the  Magnesium  salt  of  2  naphthol  L-eulphonic  acid  (/i-naphthyl 
sulphate),  with  or  without  the  addition  of  Turkey-red  oil,  etc.,  on  white  bleached 
calico,  and  then,  after  drying,  steaming  the  goods  for  1  minute  without  pressure. 
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During  the  steaming,  the  nitrosamine  reacts  with  the  2-naphthol  1-sulphonic 
acid,  with  the  formation  of  Para  red,  the  sulpho  group  heing  eliminated. 

This  process  allows  of  Para  red  being  associated  with  almost  any  class  of  colour- 
ing matter,  including  Aniline  black,  Indigo,  and  mordant  dyestuffs  like  Alizarin 
blue,  Modern  blue,  violet,  and  yellow,  and  others  that  can  be  fixed  by  a  short 
steaming.  No  previous  preparation  of  the  cloth  with  naphthol  is  necessary,  since 
the  printing  colour  contains  all  the  elements  essential  to  the  production  of  the 
red,  and  thus  a  considerable  economy  is  effected  in  time,  labour,  and  material. 

The  following  is  an  example  of  the  above  process : — 

Red  Printing  Colour. 

j    36  grnis.  magnesium  sulphate. 
.  '   |  100     „       tragacanth  thickening. 
,      Nitrosamine  red  paste. 
,      water. 

,       tragacanth  thickening. 
,      ricinoleic  acid. 
,       turpentine. 
,       neutral  acetin. 

,  basic  magnesium  2-naphthol  1-sulphonate  (obtained  by 
stirring  the  normal  salt  with  excess  of  magnesium  hydrate 
until  the  solution  contains  about  364  grins,  of  the  basic 

salt  per  litre). 

1000 
Shortly  before  printing,  mix  A  and  B  together,  print  on  plain  white  calico, 
dry,  steam  for  one  minute  without  pressure,  wash,  soap,  and  dry. 

The  addition  of  1  grm.  of  urea  per  kilogramme  of  printing  colour  is  - 
to  improve  the  fastness  to  steaming. 

Azo  Colours  with  Steam  Colours. 

The  use  of  "  steam  colours "  with  the  insoluble  Azo  colours  is  of  special 
interest,  since  it  permits  of  an  immense  variety  of  multicolour  effects  being 
obtained,  and  thus  extends  the  resources  of  the  calico  printer.  The  colours  most 
frequently  employed  for  this  purpose  are  the  basic  aniline  colours  fixed  with 
tannin,  and  mixed  with  citric  and  tartaric  acids  to  neutralise  the  alkalinity  of 
the  naphtholate  of  soda,  as  well  as  to  preserve  the  brightness  of  the  shades. 
But  certain  mordant  colours  are  also  applicable,  and  these  are  most  useful  for 
the  production  of  dark  olives,  myrtles,  navy  blues,  and  greys.  Amongst  the 
most  important  may  be  mentioned — Blue  1900  (of  Durand  and  Hugueuin). 
Chrome  violet  blue  (Geigy),  the  bisulphite  compounds  of  Alizarin  blue,  Coerulein, 
Philochromine  (M.,  L.  A  B),  and  Chromoglaucine  (M..  L.  &  B).  Gallo  purple  and 
Gallo  navy  blue  (Bayer),  and  also  Persian  berries  extract,  with  chromium  or  tin 
mordants.  All  these  can  be  fixed  by  a  short  steaming  in  the  rapid  ager,  and 
are  remarkably  fast  to  soaping. 

Chrome  yellow  and  Iron  buff  are  occasionally  associated  with  Azo  colours, 
but  they  are  not  in  much  demand,  and  are  never  used  with  "  steam  colours." 

The  following  recipes  will  illustrate  the  general  methods  of  work  in  the 
combined  Azo  and  steam  colour  styles. 

Basic  Colours. 

With  the  exception  of  adding  more  acid  and  a  small  quantity  of 
stannous  chloride  to  preserve  the  colour  from  being  soiled  by  the  "scumming" 
of  the  diazo  solution,  the  basic  colours  are  made  up  in  the  same  way  as  for  the 
ordinary  steam  style.     The  following  may  serve  as  examples : — 
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1'INK. 

gnns. 
10 

200 
25 
120 
340 
105 

200 
6-10 

Yellow. 

Green.            Blue. 

grins,               grms. 

20                   '.'.'. 

10 

25 
200                   200 

25                     25 
100                   100 
300                  300 
145                    190 

200                    160 
5-10                 5-10 

Rhodamine  6  G.  (100  per  coin. 

Thiollavine  T 

Brilliant  green      .... 
N> m  methylene  blue  X. 
Aoetio  acid  9*  Tw. 

1  percent,  bragacanth  thickening. 

Water 

Boil,  cool,  and  add — 
Tannin  60  per  oent,  Bolntion  . 
Tin  crystals  (optional)  . 

grms. 
20 

200 
25 
100 
300 
155 

200 
5-10 

1000 

1000 

1000                 1000 

Print  on  prepares  1,  2,  or  .'? :  steam  '-'-3  minutes  J  fix  in  tartar  emetic  and 
chalk  :  wash  well,  soap,  wash,  and  dry. 


Mordant  Colours. 

For  quiet,  fast  colours,  more  suited  to  the  home  trade  markets,  the  mordant 
colours  are  both  the  best  and  the  simplest  to  apply  on  naphthol-prepared  cloth. 
Their  range  is  limited  to  tarry  blues,  dark  myrtle  green,  olives,  greys,  and 
yellows;  the  Alizarin  pinks,  etc.,  are  altogether  useless,  since  they  require 
prolonged  steaming  for  their  full  development  and  fixation.  Moreover,  they 
are  unnecessary,  as  bright  pinks,  salmons,  scarlets,  reds,  etc.,  all  occupy  an 
important  position  in  the  list  of  Azo  colours  themselves. 

Typical  examples  of  mordant  colours  used  on  the  large  scale  for  printing  in 
combination  with  "  Para  red"  and  other  Azo  colours  are  given  below.  They  may 
be,  and  are,  used  for  ordinary  Bteam  styles  without  any  modification  whatever. 


Yeli.uw 


Blue  1900 


Olive 

Grky 
N.w  v  Blub 


Persian  berries  extract  48°  Tw. 
Quercitron  bark  extract  48°  Tw. 
acid  starch  tragacanth  paste, 
acetate  of  chrome  30°  Tw. 


75 

775 

75 

1000 
30  grms.  Blue  1900  T.C.  (Durand  &  Buguenin). 

820      ,,      acid  starch  paste. 
150      ,,      acetate  of  chrome  23°  Tw.  (pure). 
1000 

fellow. 
Blue  1900. 
'ellow. 
Blue  1900. 
.".11  grms.  Chrome  violet  blue  (Ceigy). 
4      ,,      Setoglaucine. 
100      „      acetic  acid  9°  Tw. 
300     ,,     3  per  cent,  tragacanth  tbiokening. 
100      „      starch. 

266      ,,      water.     Boil,  cool,  and  add — 
150      ,,      acetate  of  chrome  1 ")    Tw. 
50      „      50  per  cent,  tannin  solution. 


/  i  Ye 
\  1  Bh 
/  1  Ye 
1  4  lil 


.'.; 


40: 
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Myrtle  (    60  grins,  starch. 

(Dark  Bottle  Green)     200     „      water. 
I  230 
120 


Boil  and  add 


30 


20 

125 


3  per  cent,  tragacanth  water. 
Persian  berries  extract  48°  Tw. 
Logwood  extract  48°  Tw. 
olive  oil. 


Diamond  green  (B.A.S.F. 
acetic  acid  9:  Tw. 


Boil  a  little  longer ;  then  cool  and  add — 

100  gnus,  acetate  of  chrome  15°  Tw.  (pure). 
Stir  well  and  then  add 

40      ,,      50  per  cent,  tannin  solution. 

1000 

This  Myrtle  gives  a  dark  shade  of  green  equal  in  depth  to  a  Navy  blue.      Tn 
combination  with  "  Para  red,"  Naphthylamine  claret.  Navy  blue,  and  Black  J., 

it  is  extensively  used  for  the  production  of  rich  plaid  cheeks  on  flannelettes. 


Multicolour  Pattern  in  Para  Red,  Basic  Green,  and  Mordant  Blue. 


After  printing,  the  goods  are  steamed  3-4  minutes  in  the  rapid  ager  passed 
at  once  through  tartar  emetic,  and  then  washed  and  soaped. 

Reduced  with  starch  paste  or  tragacanth,  the  above  myrtle  gives  useful  and 
pleasing  shades  of  a  bluish-green,  which  may  be  toned  to  any  extent  by  the 
addition  of  yellow. 

Colour  combinations,  containing  Navy  blue.  Myrtle,  and  any  of  the  brighter 
colours,  always  require  steaming  and  fixing  in  tartar  emetic  :  those  containing 
Azo  colour  and  Black  J.  only  are  merely  dried  after  printing,  and  then  passed 
directly  into  a  chrome  bath, — the  black  fixes  perfectly  without  any  steaming, 
and  is,  in  fact,  fast  enough  to  withstand  a  severe  soaping.  Dipheny]  black 
must  be  steamed  as  is  usual  for  all  steam  colours. 

Insoluble  Azo  Colours  printed  with  Vat  Dybsttj fps. — The  Azo  colours 
may  also  be  printed  in  conjunction  with  most  of  the  Vat  dyesturls.  In  this 
case  the  naphthol-prepared  goods  are  printed  with  the  ordinary  Indigo,  Ciba 
colour,  and  Indanthrene  colour  printing  pastes  (alkali-hydrosulphite  pastes),  along 
with  any  desired  diazo  solution  :  they  are  then  steamed  in  the  rapid  ager  at 
102°  C,  passed  at  once  into  a  copious  supply  of  cold  running  water  until  the  vat 
dyes  are  re-oxidised,  then  soured  (if  need  be)  with  sulphuric  acid  at  J°  Tw.,  and 
finally  well  washed  and  soaped  (for  Ciba  colours,  at  the  boil). 

Azo  Colours  with  Leap  Vellow  and  Iron  Buff. — These  are  simple  styles. 
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used  only  for  handkerchiefs,  eto.,  for  the  Eastern  markets.     Usually  a  blaok  is 

printed  at  the  Bame  ti and,  if  the  Btyle  is  nol   very  tasteful,  tin1  colours  are 

at  least  very  Fast. 

For  Yi/loir,  the  naphthol  prepare  may  contain  -\  per  cent,  of  sulphate  of 
soda.  The  yellow  printed  is  a  thiokened  solution  of  basic  lead  acetate,  identical 
with  the  "Madder  (lead)  yellow"  already  described.  After  printing,  the 
goods  are  passed  through  a  warm  hath  of  dilute  sulphurio acid  :;°  l.J  Tw.,  or 
through  an  acid  solution  of  sulphate  of  soda  (20  per  cent,  solution).  They  are 
then  well  washed  and  raised  yellow  in  bichromate  of  soda  as  described  for 
"Madder  yellow"  (followed  by  a  treatment  in  lime  water  if  an  orange  is 
required),  well  washed  again,  soaped,  and  washed.  If  Diphenyl  Mack  is  intro- 
duoed  into  the  pattern,  the  goods  are  steamed  in  the  rapid  ager,  and  the 
subsequent  aoid  treatment  is  best  carried  out  with  a  solution  of  sulphate  of  soda, 
acidulated  with  acetic  acid,  or  very  dilute  sulphuric  acid.  The  addition  of  acid 
is  not  absolutely  essential,  but  it  improves  the  whites  and  helps  to  remove  any 
excess  of  diazo  solution  that  has  decomposed  and  Formed  a  dull  brownish  film 
over  the  A/o  colour.  Catechu  brown  has  also  been  used  with  success  in  com- 
bination  with  Para  red,  Toluidine  orange,  etc.  In  this  case,  also,  the  ''Catechu 
madder  brown"  (q.V.)  is  employed,  and  the  printed  goods  (after  steamiiiu  for 
black)  are  passed  directly  into  a  combined  fixing  and  developing  bath. 

Fixing  and  Developing  Bath. 

.  200  gnus.  (Uauber  salt  crysfc 

5      ,,      bichromate  of  potash, 
1000       „       water. 

Work  the  goods  for  20-30  minutes  at  60°  C.  in  this  solution,  then  well  wash 
and  soap. 

(b)  Iron  buff'm  combination  with  Diphenyl  black  and  Para  red  is  often  used 
for  handkerchiefs  The  buff  is  made  by  thickening  an  acetate  of  iron  prepared 
by  the  double  decomposition  of  copperas  and  lead  acetate. 

Buff  F. 

500  grms.  British  gum  | 

500      „     acetate  of  iron  18°  Tw. 

1000 

Print  BuffF.,  Red  P.N.,  and  Diphenyl  black  on  naphthol  prepares  1,  2,  or  3; 

steam  3-4  minutes  in  the  rapid  ager;  and  then  raise  the  Butt'  by  passing 
the  printed  pieces  through  caustic  soda  4°-5°  Tw.  at  60°  C.  :  wash  well,  and 
allow  the  pieces  to  lie  until  the  dirty  olive  precipitate  of  mixed  ferrous  and 
ferric  hydrates  has  heroine  fully  oxidised   to  the  latter.      Wash  again  and  soap. 

The  chromium  lake  of  Alizarin  blue  withstands  the  run  through  caustic 
soda,  and  as  it  fixes  well  in  the  rapid  ager,  it  can  be  employed,  with  good 
effect,  as  an  additional  colour  in  the  combination.  It  gives  a  pleasing  slate  like 
grey,  which  goes  well  with  red,  black,  and  buff.  For  a  dark  chocolate  brown 
"  Manganese  bronze  serves  admirably.  A  thickened  solution  of  manganese 
chloride  or   sulphate   is   printed   along   with   the  Other  colours  on    the   naphthol 

prepare,    and    the    ^ b    are    then    treated    precisely   as   above.      A    short    run 

through  dilute  "  chemick  "  is  beneficial  after  the  goods  have  lain  a  short  time; 
the  chemick  completes  the  oxidation  of  the  manganous  hydrate,  and  brightens 
the  red  and  white  simultaneously. 

Azo  Colours  with  Sulfhedi  Colours.— The  printing  of  sulphide  dyestuffs 

alongside  the  insoluble  Azo  colours  calls  for  no  special  manipulation  of  the  cloth. 
After  printing,  the  pier.  .    d  in  air-free  steam  for  3  -I  minutes,  and 
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then  passed  directly  through  a  series  of  becks, 
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cylinders,   or  if  it  cannot  be  dyed  at  once.     T 
shades  are  made  np  as  follows — 


the  first  filled  with  a  dilute 
solution  of  sulphuric  acid  (1 
part  acid  168°  Tw.  to  100 
parts  water),  and  the  follow- 
ing ones  with  water,  soap,  and 
water  respectively.  In  other 
respects  the  process  is  identi- 
cal with  tli.it  for  Azn  colours 
alone. 

('.  The  Dyeing  of  Plain 
Shades  with  the  Insoluble 
Colours. 

Plain  shades  of  this  descrip- 
tion are  usually  dyed  in  print- 
works for  subsequently  dis- 
charging with  reducing  agents. 

The  process  consists  in  pad- 
ding the  cloth  in  one  of  the 
"  naphthol  prepares  "  already 
given  ;  and  then  passing  it, 
after  drying,  through  the 
necessary  diazo  solution  con- 
tained in  the  liquor  box  of  an 
ordinary  slop-padding  machine. 
The  coupling  of  the  diazo  coin- 
pound  with  the  naphthol  takes 
place  at  once,  but,  in  order  to 
ensure  the  complete  combina- 
tion of  the  two  bodies,  the  cloth 
is  given  a  short  run  through 
the  air  before  it  enters  the 
washing  becks.  The  whole 
process  is  conducted  with  the 
cloth  in  the  open  width  up  to 
the  point  at  which  it  leaves 
the  washing  becks  after  dyeing 
in  the  diazo  solution.  It  may 
then  be  washed  and  soaped  in 
the  rope  state,  since  there  is  no 
further  fear  of  creases  causing 
unevenness  in  the  shade.  A 
dyeing  machine  suitable  for 
the  purpose  is  sketched  in 
fig.  74  ;  it  is  self-explanatory. 

The  preparation  in  naph- 
thol is  carried  out  exactly  as 
for  printed  goods  ;  but,  as  a 
rule,  it  is  unnecessary  to  add 
any  antimony  salts  to  the 
naphtholate  of  soda  unless  the 
cloth  has  to  lie  dried  over 
vo  suitable  prepares  for  dyed 
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/8-naphthol 
Shading  salt  I;. 

Foil  l!i:i>s. 
28 
2 

FOB  1  '1  LRET6,   111  . 

30 

Caustic  soda  52°  Tw. 

75 

76 

Turkey-red  oil  40  per  cent 
Water 

25 
870 

1000  1000 

The  diazo  solutions  are  prepared  in  the  usual  way,  but  without  thickening, 
and  are  usually  of  about  two-thirds  the  strength  of  the  corresponding  printing 
ooloure.  Their  concentration  varies,  however,  according  to  the  depth  of  colour 
required  and  the  strength  of  the  naphthol  solution  employed.  For  most  pur- 
poses the  latter  rarely  exceeds  3  per  cent.,  hut  if  printing  is  combined  with 
dyeing  for  the  production  of  two-colour  ground  effects,  or  when  strong  and 
weak  naphthol  "colours"  are  printed  together  with  the  same  object,  it  may 
reach  5-6  per  cent.,  and  in  such  cases  the  strength  of  the  diazo  solution 
must  lie  increased  proportionately.  The  dyeing  solutions  may  be  made  up 
as  under : — 

I' \kamtraxii.ini:    Rbd 

I    5,000  gnus.  Paranitraniline  C. 

20,000      „       hot  water. 
I  25,000      „      hydrochloric  acid  30'  Tw. 
Dissolve,  cool,  and  add 

26,000  grma.  cold  water. 

50,000      „      ice. 
Then  pour  in  gradually,  whilst  stirring, 

24,000  grins,  nitrite  solution  13  per  cent. 
Allow  to  stand  1  5  minutes,  filter,  and  add  — 

74,000  grms.  acetate  of  soda  solution  32A  per  cent. 
1000      ,,      water  or  ice. 

225  kilos. 

o-Naphthtlamink  Bordeaux. 

7,000  grma.  a-naphthylamine.  1    .  . 

u™i«,»i,i^ ;.i  in .   1  l*rind  to  a  smooth 

paste  and  cool 


26,000 

,, 

hydrochloric  acid  ■">(>  per  cent, 

17,000 

,, 

hot  water. 

68,000 

,, 

ice. 

:;i  i,ui  10 

,, 

nitrite  solution   13  per  cent 

75,000 

„ 

acetate  of  soda  32.',  per  cent. 

2,000 

» 

water  (or  British  gum  paste) 

225  1 

kilos. 

The  acid  in  these  two  mixtures  is  in  a  somewhat  large  excess,  but  as  the 
acetate  of  soda  is  only  added  immediately  before  use,  and  as  diazo  compounds 
keep  longer  in  acid  solutions,  it  is  an  advantage  to  use  a  larger  quantity, 
because  sometimes  the  solution  has  to  be  prepared  some  hours  before  it  is 
actually  required. 

If  desired,  the  acid  can  be  reduced  to  12  kilos,  in  the  red  and  13  kilos,  in  the 
bordeaux  solutions,  but  the  foregoing  quantities  have  1 n  found  to  L'i\e  t In- 
most regular  work  in  practice. 

In  a  similar  way  the  following  dye  liquors  may  be  prepared: — 
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Orange. 

Scarlet. 

Blue. 

Buown. 

Chocolate. 

Ortho-nitrotoluidine 

15 

7-5 

Chloranisidine          .... 

20 

Dianisidine  salt         .... 

8-3 

Benzidine         ..... 

7-5 

15 

Hydrochloric  acid  30  per  cent. 

27 

7'2 

45 

55 

Sulphuric  acid  123°  Tw.  . 

14 

Water,  hot       ..... 

120 

200 

50 

150 

150 

Cool,  and  add — 

Cold  water       ..... 

(483 

f420 

-1  200 

645-5 

(385 

(340 

-  200 

150 

J.  200 

]  200 

Nitrite  solution  13  per  cent. 

{    68 

I    58 

32 

{    80 

(.    90 

Acetate  of  soda  solution  32?,  percent. 

100 

75 

125 

150 

Chloride  of  copper  77°  Tw. 

30 

Chromic  acid    ..... 

2 

6  per  cent,  tragacanth  thickening     . 

75 

1000 

1000 

1000 

1000 

1000 

The  blue  is  dyed  on  a  3  per  cent,  uaphthol  prepare  containing  2-3  per 
cent,  acetate  of  soda  (say  30  grms.  per  litre).  In  each  of  the  above  colours 
a  portion  of  the  water  added  after  cooling  is  left  out  until  the  diazotising  is 
finished.  Then,  after  the  diazo  solution  has  stood  for  some  time,  the  acetate 
of  soda  and  the  rest  of  the  water  are  added  to  make  up  the  litre. 

After  dyeing,  the  pieces  are  well  washed  and  soaped  in  the  open  width  ; 
then  washed  and  soaped  again  in  the  rope  form.  For  reds  fast  to  rubbing,  the 
goods,  after  the  last  soaping  and  washing,  are  passed  through  a  boiling  diluti 
solution  of  phenol,  containing  0'2  grms.  of  phenol  per  litre.  Para  reds  are 
soluble  in  phenol,  and  consequently  their  treatment  under  the  above  conditions 
results  in  the  removal  of  the  surface  colour,  which  only  adheres  loosely  to  the 
cloth  and  is  easily  rubbed  off  in  use.  Incidentally,  too,  both  the  red  and  the 
"  white  "  are  improved. 


D.  The  Coupling  of  the  Diazo  Compounds  with  Colours  of  the 
Chrysoidine  Group. 

Certain  members  of  the  Amido-azo  group  of  dyestuffs  combine  with  diazo 
compounds  to  form  insoluble,  dark  brown  precipitates.  If  this  reaction  takes 
place  on  the  fibre,  the  colour  obtained  is  similar  to  Catechu  brown  in  shade,  is 
very  full  and  rich,  and  of  excellent  fastness  to  light  and  soap. 

In  practice,  the  finest,  and  therefore  the  most  important,  colours  of  this  class 
are  produced  by  the  action  of  diazotised  p-nitraniline  (paranitro -diazo-benzene 
chloride)  on  Chrysoidine  and  Bismarck  brown  (Vesuvine).  These  two  dyestuffs 
are  put  on  the  market  by  the  Farbwerke  Hiichst,  as  Parabrown  salt  G. 
(Vesuvine)  and  l'arabrown  salt  R.  (Chrysoidine) — names  which  have  been  given 
to  them  because  they  are  specially  adapted  to  coupling  with  diazotised  para- 
uitraniline. 

The  method  of  producing  Para  browns  on  the  fibre  is  practically  the  same 
as  that  employed  for  the  production  of  Para  reds,  the  only  difference  being  that 
the  cloth,  instead  of  being  prepared  in  uaphthol,  is  printed  or  padded  with 
solutions  of  one  or  other  of  the  Brown  salts  H.  and  (i.  The  Brown  salt  It.  gives 
a  redder  shade  than  the  G.  mark  ;  both  are  equally  suitable  for  either  printing 
or  padding,  and  both  arc  developed  in  the  ordinary  diazo  solution  used  for 
Para  reds.     Moreover,   the   Brown  salts  can   be    printed  on   naphthol-prepared 
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goods,  si  1  that  when  dyed,  a  brown  pattern  on  a  red  ground  is  obtained;  and 
farther,  as  the  brown  and  red  are  both  discharged  by  the  same  reducing  agents 
(hydrosulphitea),  it  is  possible  to  "Main  white  and  coloured  patterns  on  a  two 
colour  background. 

Printing  of  "Para  Brown."— The  best  thickening  to  use  for  this  purpose 
is  a  gum  tragaoantb  starch  paste,  or  a  starch  paste  alone,  according  as  a  blotofa 
or  a  "  peg  "  pattern  is  to  be  printed. 

Dark  Brown  Printing  Colour  -A  per  cunt. 
26  grms.  Brown  salt  I!,  or  <i. 

150  ,,  acetic  acid  6     Tw. 

300  „  water. 

50  „  starch  (dry). 

I7.">  ,,  4  percent,  gum  tragacanth  thickening. 

1000 

I'.uil  and  COol. 

This  colour  is  too  strong  for  ordinary  use  ami  must  be  reduced  I  :  1  (Brown  {), 
but  for  lightly  engraved  or  stippled  patterns  it  is  quite  suitable.  Print  on 
white  cloth,  dry,  and  develop  in  dia/.otised  paranitraniline  (1*6  to  2  gnns. 
paranitraniline  per  litre). 

Printed  thus  on  plain  white  cloth,  brown  and  white  effects  are  obtained; 
while  if  printed  on  naphthol-prepared  cloth,  brown  and  red  effects  arc  pro- 
Am  r  dyeing,  the  goods  arc  simply  washed,  soaped,  and  dried. 

Dyeing  of  "Para  Brown."  -The  cloth  is  first  padded  in  a  H-2  per  cent. 
solution  of  Brown  salt  R.  or  G.  ;  then  dried  and  developed  in  diazotised 
p  nitraniline  :   well  washed,  souped,  and  dried. 

The  Brown  salt  padding  liquor  is  usually  thickened  slightly  with  tragacanth 
in  order  to  facilitate  the  even  impregnation  of  the  cloth. 

A  padding  solution,  used  in  practice  for  (lark  browns,  is  made  upas  follows: — 

2  per  cent.  Brown  Salt  fob  Paudino. 

I    20  i'rms.  Brown  salt  I!.  orG. 


■      50      „ 

acetic  acid  9°  Tw. 

1  450      „ 

boiling  water. 

'issolve,  and  add 

100      „ 

3  per  cent  tragacanth  thickening 

380      „ 

cold  water. 

1000 
Pad  in  any  type  of  padding  mangle  ;  dry  in  hot  air  or  over  cylinders,  the  Bret 
few  of  which  are  preferably  wrapped  with  calico;  and  then  develop  as  before 
in  p  nitraniline,  wash,  soap,  and  dry. 

For  "  two  brown "  styles,  pad  the  cloth  in  a  A  per  cent,  solution  of  Brown 
snlt,  then  print  on  a  stronger  colour  (say  2-2i  per  cent.),  dry  and  develop 
as  usual. 

The  " coupling," t.«.  the  combination  of  paranitro-diazo-benzene  with  Brown 
salt  takes  place  much  more  slowly  than  with  naphthols.  After  development, 
therefore,  the  pieces  must  lie  well  squeezed  between  the  mangle  bowls  to  express 
excess  of  liquor,  and  then  allowed  to  lie  in  pile  or  batch  until  the  reaction  is 
complete.  This  usually  occupies  from  15-20  minutes,  after  which  period  the 
pieces  may  be  washed  and  soaped  without  any  fear  of  irregularities  arising. 
If  washed  too  soon,  the  colour  is  not  only  weak,  but  it  is  apt  to  be  uneven, 
and  in  any  case  full  advantage  is  not  taken  of  the  possibilities  of  the 
materials  used. 

Compared  with  the  browns  obtained  from  benzidine  and    tolidine   in   com- 
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bination  with  metanitraniline,  etc.,  the  Para  browns  possess  several  advantages. 
In  the  first  place,  they  are  faster  to  light ;  (secondly)  the}'  are  not  volatile,  even 
when  hot  calendered  or  embossed,  and  therefore  they  can  be  ironed  in  the  laundry 
without  "marking  off"  ;  and  thirdly,  they  yield  a  pure  white  with  hydrosulphite 
discharges.  These  valuable  qualities,  combined  with  their  rich,  "  bloomy " 
appearance,  their  ease  of  production,  and  their  adaptability  to  many  styles 
hitherto  only  possible  to  produce  by  roundabout  methods,  have  rendered  the 
"  Para  browns "  of  the  utmost  importance  to  the  calico  printer,  and  have 
enabled  him  not  only  to  introduce  many  new  effects,  but  also  to  simplify  some 
of  his  older  processes,  and  to  turn  out,  at  a  cheaper  rate,  a  larger  quantity  and 
a  more  varied  assortment  of  high-class  goods  than  lie  could  formerly. 

(E  and  F)  Kesist  and  Discharge  Effects  on  Insoluble  Azo  Colour  Grounds. 

In  addition  to  direct  printing,  there  are  two  methods  of  producing  white 
and  coloured  designs  on  grounds  dyed  with  Azo  colours:  (1)  by  printing,  on 
the  naphthol-prepared  cloth,  some  substance  which  is  capable  of  chemically 
changing  the  diazo  compound  when  the  goods  are  dyed,  ami  thus  preventing 
the  formation  of  colour  on  the  printed  parts:  and  (2)  by  printing  on  the  dyed 
cloth  certain  reducing  agents  which,  under  the  influence  of  steam,  bleach  out 
the  colour  from  those  parts  of  the  dyed  cloth  upon  which  they  are  printed. 
The  first  of  these  methods  is  known  as  the  "Reserve  or  Resist  Style,"  and  the 
second  as  the  "Discharge  Style."  They  both  form  part  of  a  special  branch 
of  calico  printing  ;  and  as  the  processes  and  materials  involved  in  their  pro- 
duction are  common  to  other  and  quite  different  classes  of  colouring  matters, 
their  description  will  be  deferred  to  the  next  section. 

(4)  DISCHARGE  AND  RESERVE  (RESIST)  STYLES. 

Perhaps  the  most  important  of  the  many  valuable  features  of  "  Discharge  " 
and  "  Reserve  or  Resist "  styles  of  printing  is  that  they  allow  of  white  and 
coloured  patterns  being  produced  on  dyed  grounds. 

As  is  well  known,  it  is  possible  to  obtain  by  dyeing  a  depth,  fulness,  and 
richness  of  colour  altogether  unapproachable  by  any  process  of  printing.  It  is 
a  very  great  advantage,  therefore,  to  be  able  to  print  upon  white  cloth  a 
reserving  or  resisting  substance  which  will  prevent  the  fixation  of  colour  during 
the  dyeing  operation  ;  or  to  print  upon  dyed  cloth  a  substance  which  will 
discharge  the  colour  from  the  printed  parts.  But  these  styles  are  not  restricted 
to  dyed  work  :  they  may  be,  and  are,  applied  equally  well  to  all  sorts  of  printed 
patterns,  so  that  it  is  possible  to  obtain  a  vast  variety  of  effects  on  figured 
backgrounds.  Any  colour  that  can  be  dyed  and  printed  can  be  "  discharged  " 
or  "  reserved,"  irrespective  of  the  method  by  which  it  has  been  applied,  provided 
always  that  it  is  suited  to  this  class  of  work.  Mordants  also  can  lie  treated  in  the 
same  way,  as  has  already  been  noted  in  the  description  of  the  "  Madder  Style. 

Another  advantage,  which  relates  more  particularly  to  discharge  printing, 
is  that  fine,  delicate  patterns  can  be  discharged  on  dark  grounds  with  a  per- 
fection and  crispness  of  definition  quite  impossible  in  printing  with  a  blotch 
roller.  In  the  latter  case,  the  colour  always  runs  to  a  Blight  extent,  and  this, 
with  delicate  line  or  spot  patterns,  is  almost  invariably  sufficient  to  spoil  the 
sharpness  of  the  impression  :  the  colour  swells,  and  fills  up  the  finer  details  of 
the  design.  Some  improvement  may  be  effected  in  the  impression  of  a  blotch 
roller  by  using  thicker  colour,  but  then  the  ground  colour  suffers,  and  is  very 
apt  to  become  thin  and  weak  in  appearance,  or  "clothy"  or  "bare,"  as  it  is 
termed  technically.  On  the  whole,  therefore,  it  is  safer  and  better  in  all  respects 
to  employ  the  discharge  or  the  resist  methods  whenever  circumstances  permit. 
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••  Discharging"  agents  always  act  chemically.  "  Resisting  01  "  Reserving" 
agents  may  ao(  either  chemically  or  mechanically j  very  often  they  do  both.  It 
is  needless  to  give  a  detailed  list  of  the  oumerou  a  that  go  to  make- 

up the  various  "discharges"  and  "resists";  but  it  may  be  noted  that  both 
classes  of  bodies  include  oxidising  and  reduoing  agents,  acids  and  alkalies, 
various  salts,  China  clay,  and,  in  the  case  of  "resists,'  fats,  wax,  resin,  and  solid 
matter  like  lead  or  barium  sulphate. 

The  chemical  action  of  these  substances  will  be  touched  upon  here  only  in 
so  far  as  it  relates  bo  their  suitability  for  produoing  patterns  on  dyed  and  printed 
grounds;  but  further  information  on  the  nature  and  properties  of  Oxidising  and 
reduoing  agents  will  be  found  in  the  special  chapter  on  these  bodies. 

DISCHARGE  STILES. 

The  Discharging  of  Indigo  by  Oxidation. 

Although  Indigo  may  be  discharged  either  by  oxidising  or  reducing  pro© 

the  former  are  the  ones  in  most  general  use,  since  the  latter,  though  yielding 
good  results,  are  at  present  somewhat  difficult  to  manipulate  on  the  large  scale. 

Oxidising  agents  convert  Indigo  into  isatin,  which  dissolves  out  of  the  cloth 
during  the  process,  leaving  a  white  pattern  wherever  the  cloth  was  printed. 
The  most  important  substances  used  for  this  purpose  are — (1)  Chromates  :  (2) 
Chlorates  (and  sometimes  Kromates)  ;  and  (3)  Red  prussiate  of  potash  in 
combination  with  caustic  soda.  The  methods  depending  on  the  use  of  these 
reagents  are  distinguished  as — 

(1)  The  (Inornate  Discharge.  \ 

1  lie  Chlorate  Discharge.  ' 

(3)  The  Prussiate  Discharge.  1 

(  I)  The  Nitrate  Discharge  (Freybergl  1  I    I 

Each  possesses  certain  advantages  in  special  cases,  but  the  first  is  by  far  the 

most  generally  useful  and  finds  the  most  extensive  application. 

(1)  The  Chromate  Discharge. 

In  this  process  the  Indigo  dyed  cloth,  printed  with  a  pattern  in  a  chromate. 
is  passed  through  a  hot  bath  of  sulphuric  acid  :  chromic  acid  is  liberated  and 
destroys  the  [ndigo.  At  the  same  time,  however,  the  cloth  is  liable  to  be 
tendered  by  the  formation  of  oxycellulose,  especially  if  an  excess  of  chromate  be 
used  in  the  discharge.  Cnder  the  most  favourable  conditions  a  slight  tendering 
always  takes  place,  as  it  is  impossible  to  gauge  exactly  the  quantity  of  chromate 
required  for  a  given  shade  of  blue  ;  and  if  too  little  is  taken,  the  white  is  poor. 
Sence  it  is  advisable  t"  use  a  small  excess  of  chromate  in  order  to  obtain  a 
sparkling  white.  To  some  extent  the  formation  of  oxycellulose  can  be 
regulated  by  the  addition  of  reducing  agents  to  the  acid  or  "cutting  liquor"; 
the  addition  of  glucose,  glycerin,  brown  sm_'ar,  and  dextrin  have  been  recom- 
mended for  this  purpose,  but  hitherto  they  do  not  seem  to  have  exercised  any 
particularly  beneficial  effect.  Oxalic  acid  acts  in  much  the  same  way,  and  is 
perhaps  tie  best,  as  it  is  certainly  the  most  commonly  used,  substance  to 
counteract  the  energetic  oxidising  action  of  chromic  acid.  It  tends  to  regulate 
the  discharging,  anil  simultaneously  it  renders  the  excess  of  chromic  acid  in  the 
bath  innocuous  by  reason  of  its  reducing  properties.  If  the  chromic  acid  were 
allowed  to  accumulate,  it  would  soon  become  sufficiently  concentrated  to  affect 
the  colour  on  the  imprinted  parts  of  the  cloth:  indeed,  with  light  Indi_ 
not  infrequently  happens  that  the  colour  is  partially  destroyed  over  the  whole 
surface  of  the  cloth,  owing  to  an  excess  of  chromic  acid  in  the  "  cutting  liquor." 
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One  of  the  most  important  advantages  of  the  Chromate  discharge  is  that  it 
allows  of  bright  and  fast  colour  effects  being  obtained  on  an  Indigo  blue  ground 
of  any  depth.  The  pigment  colours — Chrome  yellow,  Chrome  orange,  Guignet's 
green,  Yellow  ochre,  Sienna,  Lamp  black,  Vermilion,  and  various  lakes  and 
Prussian  blue — are  used  for  this  purpose.  They  are  fixed  with  albumen,  which 
is  coagulated  during  the  run  through  the  acid  bath.  Steaming  is  both  impos- 
sible and  unnecessary,  the  hot  acid  effecting  the  coagulation  quite  as  well,  and 
in  a  manner  sufficiently  complete  to  fix  the  pigments  permanently. 

For  a  discharge  white,  the  bichromates  of  soda  or  potash  may  be  used  as 
such  ;  they  are  simply  dissolved  in  water  and  added  to  starch  paste  or  British 
gum  thickening.  For  colours,  however,  they  must  be  neutralised  with  caustic 
soda,  soda  ash,  or  ammonia,  otherwise  the  acidity  of  the  bichromates  would  co- 
agulate the  albumen  before  the  colour  was  printed.  Excess  of  ammonia  is  not 
detrimental,  except  to  colours  containing  Prussian  blue  :  and  in  the  case  of 
Chrome  yellows,  and  the  various  oxides  of  iron,  and  the  earths,  an  excess  of  soda 
ash  even  may  be  allowed.  A  little  free  alkali  improves  the  working  qualities  of 
printing  colours  containing  albumen,  but  care  should  be  taken  not  to  add  too 
much,  lest  the  coagulation  be  retarded. 

The  general  directions,  given  elsewhere  (Preparation  of  Printing  Colours), 
for  the  grinding  and  straining  of  pigment  colours  must  be  strictly  followed  in 
discharge  printing  if  good  results  are  to  be  secured.  A  brush  furnisher  must 
also  be  used  ;  and  it  is  advisable  at  the  outset  to  add  a  little  turpentine, 
benzene,  or  oil  to  the  printing  colours  to  prevent  any  undue  frothing. 

The  percentage  of  bichromate  in  the  printing  pastes  varies  with  the  depth 
of  the  Indigo  blue  to  be  discharged,  and  with  the  strength  of  the  engraving. 
Coloured  discharges  usually  require  less  than  white  discharges,  as  the  opaque 
pigments  mask  the  slight  under-tint  of  blue. 

The  following  examples  of  Chromate  discharges  are  taken  from  practice  : — 

White  160  I. 

810  gnus.  British  gum  paste. 
160      „      bichromate  of  soda. 
30      ,,      turpentine. 

1000 

Yellow  120  I. 

320  grms.  Chrome  yellow. 

,,  6  per  cent,  tragacanth  thickening. 

,,  rape  seed  oil. 

,,  turpentine. 

„  40  per  cent,  albumen  solution. 

,,  bichromate  of  soda. 

,,  caustic  soda  70°-71°  Tw. 

,,  water. 

1000 

Grey  120  I. 

250  grms.  Lampblack. 

280  ,,  6  per  cent,  tragacanth  thickening. 

200  ,,  40  per  cent,  albumen. 

120  ,,  bichromate  of  soda. 

50  „  water. 

100  ,,  caustic  soda  70"  Tw. 

1000 
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Grhsn  120  I. 

,    200  grm&  Guignet's  green. 


)    100 

( Ihrome  lemon  yellow . 

')    100 

,      (>  per  cent,  tragaoanth  thickening 

(    300 

,      40  pet  oenl  albumen. 

1     L20 

,      bichromate  "f  soda. 

100 

caustic  soda  70°  Tw. 

1      50 

,       water. 

30 

,      turpentine. 

iooo 

Straw   120   1. 

i   300  gr 

ns.  t Ihrome  yellow 

10 

,      Prussian  blue  *.'5  per  cent. 

70 

,     (I  per  cent,  tragaoanth  thickening 

300 

,     40  per  cent,  albumen. 

{     40 

,      rape  seed  oil. 

1    120 

,      bichromate  of  soda. 

100 
(      60 

,      caustic  soda  70°  Tw. 

,      water. 

1000 

Rra  itO  I. 

200  grins.  Vermilion. 

100      „      Vermilion  substitute. 

140      „      6  per  cent,  tragacauth  thickeninp 

90     „      bichromate  of  soda. 
Grind  together,  and  add  in  turn — 

146  grma.  6  per  cent,  ammonia. 

20      ,,      rape  seed  oil. 

30      „      turpentine. 
275      „      50  per  cent,  egg  albumen. 

1000 

Brown  120  I. 

(    250  grins.  Burnt  Sienna  paste. 


100 
300 

120 

100 

90 

40 

I  1  11  1,  1 


6  percent,  tragaoanth  thickening 

40  per  edit,  albumen. 
bichromate  of  soda, 
caustic  soda  70°  Tw. 

water. 

rape  seed  oil. 


Ch  \mois  120  I. 

(tiit  L:nih.  Chrome  yellow  (lemon). 
20      „  .,  „       (maize). 

)    150      „  China  day. 

(     150      ,.  water. 

300     „  6  per  cent,  tragaoanth  thickening 

100      „  50  per  cent,  egg  albumen. 

120      „  bichromate  of  soda. 

100      „  caustic  soda  70°  Tw. 

in.  in 
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Various  shades  of  olive  can  be  obtained  by  mixing  yellow,  green,  and  grey, 
or  from  some  of  the  many  colour  lakes  of  all  descriptions  put  on  the  market  for 
discharge  styles  by  different  makers. 

The  numbers  in  the  foregoing  recipes  denote  the  amount  of  bichromate  per 
kilogramme  of  colour,  and  those  given  are  suitable  for  the  ordinary  dark  shade 
of  Indigo  blue. 

After  printing  the  above  colours,  the  Indigo-dyed  cloth  is  dried  and  then 
passed  through  the  following  bath  at  60°  C.  : — 

Acid  or  "  Cutting  "  Bath. 

60  gnus,  sulphuric  acid  168°  Tw. 
20-  30      ,,      oxalic  acid. 
920-910      „      water. 


1000 

The  speed  of  the  cloth  is  arranged  so  that  it  takes  about  i  minute  to 
pasa  through  the  acid  bath  ;  that  is,  the  time  of  immersion  is  i  minute.  From 
time  to  time  the  bath  is  replenished  by  the  addition  of  fresh  liquor.     The  goods 

are  finally  well  washed  and 
dried. 

The  concentration  of  the 
cutting  liquor  varies  in 
different  works  :  the  above 
has  been  found  to  give  ex- 
cellent results  on  the  large 
scale,  but  the  proportions 
of  the  two  acids  may  be 
varied  considerably  with- 
out appreciably  affecting 
the  ultimate  effect. 

A  modification  of  the 
Chromate  discharge,  first 
suggested  by  Prud'homme, 
and  later  worked  out  br- 
others, is  in  use  in  Russia.  It  consists  in  dispensing  with  oxalic  acid  in  the 
"cutting  liquor,"  and  adding  the  oxalates  of  potassium  or  calcium  to  the 
printing  colour.  Good  results  are  said  to  be  obtained  with  both  white  and 
colours,  and  it  is  claimed  for  the  process  that  it  effects  a  considerable  economy 
in  oxalic  acid.  This  is  not  unlikely,  but,  so  far,  the  new  process  has  not  been 
shown  to  possess  any  conspicuous  advantage  over  the  older  one,  and  has  not 
come  into  general  use. 

Chromate  Discharge  White  with  Oxalate. 
180  gnus,  bichromate  of  soda. 
80      .,      20  per  cent,  ammonia. 
")40      .,      British  gum  paste. 
200      ,,      calcium  oxalate  50  per  cent,  paste. 

1000 
Print  on  dark  Indigo,  dry,  and  discharge  in — 
80  grms.  sulphuric  acid  168°  Tw. 
920      „      water 


Discharge  White  and  Yellow  on  Indigo  (Chromate). 


at  60'  C. 


1000 
Wash  well  and  dry. 
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Cheap  dark  shades  of  blue  are  obtained  by  first  dyeing  the  cloth  a  lighl 
Indigo  blue  and  then  padding  it  in  a  weak  Aniline  black  bath.  The  same 
principle  is  applied  differently  in  the  production  of  discharge  effects  on  a  two 
colour  ground  of  Indigo  blue  and  Aniline  black.  The  light  blue  goods  are 
printed  in  Chromate  discharges  containing  acetate  of  soda,  or  better,  an  excess 
of  soda  ash  ;  they  are  then  covered  with  a  pattern  in  Aniline  black,  dried, 
passed  through  the  rapid  ager  to  develop  the  blank,  and  finally  "out,"  as 
described  above,  in  sulphuric  and  oxalic  acids.  The  presence  of  free  alkali 
prevents  the  development  of  the  black  on  the  printed  parts,  so  that  a  clear  cut 
pattern  in  discharge  colours  appears  on  a  blue  and  black  ground.  Some  of  the 
styles  produced  in  this  way  are  very  effective,  and  they  hail  a  great  run  some 
years  ago. 

The  following  two  colours  will  illustrate  the  preparation  of  Chromate 
dischargee  to  resist  a  black  cover  or  pad  : — 

Chbomatb  Wiutk  ro  resist  Black  I 
GO  grms.  bichromate  of  soda. 

150      „      soda  ash. 

200       .,       water. 

590      ,,       British  gum  paste. 

1000 

Yellow  to  resist  Black  Cover, 

(40  grins,  bichromate  of  soda. 
100       ,.       soda  ash. 
,     120      „       British  gum  (dry). 
I       1(1      ,,      olive  oil. 
Heat  until  the  gum  is  dissolved,  then  cool  and  grind  in — 
i     260  gnus.  Chrome  yellow  (paste), 
i     160      ,,      40  per  cent,  albumen. 

1000 
Print    on    light    Indigo-dyed   cloth;    dry;   cover    in    a  prussiate  Aniline  black, 
pass   through   the   rapid   ager,    discharge  in   acid,   wash    well   and   dry.      A    red 
may  be  obtained  by  replacing  Chrome  yellow  with   Vermilion,  or   one   of  the 
Vermilion  substitutes. 

Azo  Colour  Discharges  on  Indigo. — The  fact  that  certain  diazo  compounds 
withstand  the  action  of  chromic  acid  has  been  utilised  by  Elbers,  Frey,  Kurz, 
and  Grosheint/  for  the  production  of  red  and  orange  discharges  on  Indigo. 
For  this  purpose  the  most  suitable  amido  bases  to  use  are  Amido-azo-benzene, 
p-Nitraniline,  ami  in  Nitraniline  ;  most  of  the  others  are  more  or  less  acted 
upon  by  chromic  acid,  and  some  of  them  are  entirely  destroyed — a  property 
which  makes  it  possible  i"  obtain  effects  similar  to  those  last  described,  namely, 
coloured  discharges  on  a  blue  and  black  ground. 

A  very  convenient  way  of  working  the  insoluble  Azo  colour  discharge 
process  is  to  employ  the  stable  diazo  compounds  of  the  para-  and  meta- 
nitranilincs — Asophor  red  P.N.  and  Azophor  orange  M.N.  respectively — 
but    the   ordinary  diazo    printing   colours    may   be    used    with    equally   good 

results. 

The  discharge  colours  are  made  up  as  usual  for  Azo  colours  plus  the 
required  amount  of  bichromate  of  soda,  and  are  then  printed  on  [ndigo-dyed 
olotb  prepared  in  /3-naphtholate  of  soda.  After  drying,  the  printed  goods  are 
discharged  by  running  through  the  acid  "cutting  bath,"  as  used  for  Indigo, 
at  a  temperature  of  50*-60"  C     They  are  then  well  washed  and  dried. 
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Discharc.k  Red  ok  Orange  A.Z. 


Red. 

Orange. 

(  Azophor  red 

,,        orange    . 
1  Water         .... 
|  Caustic  soda  36°  Tw.    . 
\  Water          .... 

Gum  tragacauth  6  per  cent. 

Bichromate  of  soda 

Make  up  the  whole  to 

1 
112  gnus. 

112  grins. 
300  c.c.                     300  c.c. 
50    ,,                         50    ,, 
150    „                       150    ,, 
400  grms.                 400  grms. 
150      „                    150      „ 

1  litre                      1  litre 

Print  on  Indigo  bine  cloth  previously  padded  in  naphthol  prepares  1,  2,  3, 
-t,  or  5  (page  389) ;  dry,  and  pass  through  the  ordinary  cutting  liquor  ;  wash 
well  and  dry. 

The  insoluble  Azo  colours  can  be  printed  along  with  all  the  ordinary 
chromate  discharges  except  white,  which  is  difficult  to  obtain  pure,  as  the 
chromic  acid  acts  on  /J-naphthol,  producing  a  dirty  brownish  coloration.  The 
only  way  of  overcoming  this  disadvantage  is  to  wash  the  goods  free  from 
naphthol  before  they  are  passed  into  the  acid  bath.  With  soluble  chromates 
this  is  impossible,  so  that  insoluble  chromates  have  to  be  used.  These  are 
either  produced  upon  the  fibre  directly  or  added  to  the  printing  colour  in 
paste  form. 

Kurz  and  Kunert  have  worked  out  a  method  based  upon  the  employment 
of  a  naphthol  prepare  containing  sodium  bichromate,  and  printing  colours 
containing  lead  acetate.  Chromate  of  lead  is  deposited  on  the  fibre,  and  the 
goods  are  then  rinsed  in  water  to  remove  the  naphthol  grounding  before  being 
treated  in  the  acid  bath.  The  lead  chromate  resists  the  washing,  and  is 
subsequently  decomposed,  with  the  liberation  of  chromic  acid  during  the 
"  cutting "  operation.  To  avoid  the  deposition  of  lead  sulphate  on  the  cloth, 
the  "cutting  liquor"  may  be  composed  of  hydrochloric  and  oxalic  acids  in 
place  of  the  usual  sulphuric  acid  liquor. 

Messrs  Meister,  Lucius  &  Briining  recommend  the  addition  of  barium  chromate 
to  the  diazo  discharge  colours,  which  can  then  be  printed  on  naphtholate  of 
soda  prepares,  pure  and  simple.     Thus — 

Chromate  Discharge  Red  B.C. 

I      90  grms.  Azophor  red  P.N. 
|    250      „      water. 
Allow  to  stand  i  hour,   then  add — 

f      50  grms.  caustic  soda  36°  Tw. 

1       50      ,,      water. 

j    260      ,,      thick  tragacanth  8  per  cent. 

|    300      „      Barium  chromate  85  per  cent,  paste. 

1000 
Print  on  naphthol-prepared  Indigo-dyed  cloth  ;  dry,  and  then  pass  in  the  open 
width  through  dilute  ammonia  to  remove  the  superfluous  naphthol  ;  squeeze 
out  the  excess  of  ammonia,  and  pass  through  a  "cutting  liquor"  composed  of 
60  parts  hydrochloric  acid  at  33°  Tw.  and  20  parts  oxalic  acid  per  1000  of 
water  ;  wash  well,  soap,  and  dry.  The  washing  in  dilute  ammonia  previous 
to  "cutting"  requires  the  greatest  care,  otherwise  a  portion  of  the  mechanically 
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adhering  barium  eliminate  will  be  detaohed,  with  the  result  thai  the  [ndigo 
will  lie  incompletely  discharged. 

An  ingeniooB  suggestion  has  been  made  recently  for  obtaining  a  purr  white 
with  ohromat 1  aaphthol-prepared  Indigo-dyed  material  without  the  necessity 

>if  washing  the  naphthol  out  of  the  cloth  before  "outting."  It  consists  in 
adding  to  the  ohromate  discharge  Borne  Bubstance  capable  of  combining  with 
the  naphthol   to  form   an  easily  Boluble  colouring  matter.     For  this  purpose 

the  diaso  compound  of  Bulphanilic  acid  has  been  recoi ended,  since  it  forms 

with  jS-naphthol  a  readily  Boluble  yellow  azo  dye  whioh  does  not  dye  cotton 
in  colours  fast  to  washing.  Probably  many  of  the  other  diaso  compounds 
obtained  from  the  Bulphonic  acids  of  the  primary  aromatic  amines  would  behave 
in  the  same  way. 

To  obtain  red  and  white  patterns  discharged  on  a  1  wo  colour  ground  of 
light  [ndigo  ami  black,  Blooh  ami  Zeidler  (Hull.  Soe.  /ml.  Mvlhmue,  1906, 
p.  L1'.'!))  make  use  of  the  fact  that  chromic  acid  destroys  the  blacks  produced 
from  mixtures  of  Dianisidine  blue  and  Benzidine  puce,  or  from  Azophor  black 
and  various  other  Diaso  blacks. 

They  prepare  the  [ndigo-dyed  cloth,  as  usual,  in  a  solution  of  naphthol,  then 
print  on  it  I'aranitraniline  or  Azophor  red  mixed  with  bichromate  of  soda,  and 
an  ordinary  chromate  discharge  white.  After  gently  drying,  a  second  or 
cover  pattern  is  printed  over  the  first  in  a  Diaso  black,  ami  the  cloth  is  then 
passed  through  the  "outting  liquor"  at  50°-60°  C.  The  chromic  acid  destroys 
both  the  blue  bottom  and  the  black  cover  wherever  the  Bret  pattern  was 
printed,  thus  producing  a  two-eolour  pattern  on  a  two  colour  figured  ground 
of  blue  and  black.  The  best  results  have  been  obtained  by  using  a  red  about 
half  as  strong  again  as  that  used  for  ordinary  printing.  The  following  pro- 
portions have  given  satisfactory  work  in  practice: — 

Km.  A.Z.B. 

(  120  grms.  Azophor  red. 
}  400      ,,      cold  water. 
Dissolve,  allow  to  stand  j  hour,  filter,  and  add — 
[     55  L'nih.  caustic  soda  .'U>°  Tw. 
I     45       „       water. 

500     „      thickening  C. ;  then  make  up  to — 


1  litre. 


Tllll'KKMNi.    (  I. 

1    lOOgrms.  8  per  cent,  tragaeanth. 

, ,      I     80      „  starch. 

{    '    1  220       „  water. 

(  100      „  acetic  acid  9°  Tw. 
Boil,  cool,  and  add 

200  grms.  bichromate  of  Boda. 

100      „  water. 


2 


1  kilo,   after  boiling 


The    discharge    Kcd    A.X.I'.,    contains    100    grins,    bichromate    per    litre,    a 
quantity  greatly  in  ezCeSB  of  what  is  required  to  discharge  the  light    [ndigo  bine. 

but  which  is  necessary  to  "  cut  away'  the  black  overprint  or  "cover."  Print 
the  red  (and  white)  on  liirht  [ndigo-dyed  cloth  previously  prepared  in  a  ■"■  per 
solution  of  naphtholate  of  soda ;  dry  and  cover  with  Azophor  black:  drj 
and  pass  into  the  ordinary  "cutting"  liquor  of  .sulphuric  and  oxalic  acids  :  and 
finally  wash  well  and  soap. 
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A  discharge  orange  is  obtained  in  exactly  the  same  way  by  substituting 
Azophor  orange  M.X.  for  the  red  in  the  above  recipe. 

Although  the  diazo  compounds  of  the  para-  and  meta-nitranilines  and  aniido- 
azo-benzene  all  resist  the  action  of  chromic  acid  sufficiently  long  to  allow  of 
their  being  utilised  for  coloured  discharges,  they  are,  nevertheless,  slowly  acted 
upon  by  it,  and  therefore  it  is  advisable  to  prepare  the  colours  in  small  quantities 
as  required.  The  sodium  bichromate  ought  to  be  added  immediately  before 
printing,  and  the  colour  ought  to  be  printed  at  once.  Even  then  it  is  difficult 
to  obtain  regular  results  if  the  colour  is  not  renewed  at  frequent  intervals.  <  )n 
the  whole,  the  Azo  colour  discharge  style  on  Indigo  is  somewhat  unreliable,  and 
for  that  reason  it  finds  but  little  application  in  practice. 

Another  method  of  discharging  Indigo  may  be  noted  here,  as  it  bears  a  close 
resemblance,  in  some  respects,  to  the  Chromate  process.  It  was  worked  out  and 
patented  by  Dydynksi  and  the  Calico  Printers"  Association  in  1906,  and  is 
based  upon  the  oxidising  action  of  bromine.  The  process  consists  in  printing 
the  Indigo-dyed  calico  with  a  mixture  of  bromide  and  bromate  of  sodium,  and 
then  in  passing  the  goods  through  a  "  cutting  liquor  "  of  dilute  sulphuric  acid 
(12  per  cent.)  at  85-93°  C.  The  liberated  bromine  oxidises  the  indigotine 
to  isatin.  producing  a  white  discharge, 

5XaBr  +  NaBrOs  +  SHjSC^  =  3Xa2S04  +  3H„0  +  3Br„ 

In  practice,  an  excess  of  bromate  is  found  to  yield  better  results.  Instead  of 
the  22-7  per  cent,  of  bromate  in  the  mixture,  it  is  better  to  employ  a  quantity 
between  25  per  cent,  and  30  per  cent.  The  cutting  liquor  may  be  used  at  40°- 
50°  C,  but  better  and  cleaner  discharges  are  obtained  at  the  temperature 
mentioned  above  (8o:-93"  C).  The  speed  at  which  the  cloth  is  run  through 
the  cutting  liquor  is  regulated  so  as  to  allow  of  a  7-20  seconds'  immersion, 
according  to  the  class  of  work  in  hand.  All  chance  of  bromine  vapour  escaping 
into  the  air  is  avoided  by  adding  a  little  ferrous  sulphate  to  the  "  cutting 
liquor."  Most  of  the  bromine  accumulates  in  the  bath  as  sodium  bromide,  and 
may  be  recovered  from  the  cutting  liquor  by  distillation  with  bichromate  of 
soda  and  acid. 

For  discharging  a  dark  shade  of  Indigo  the  following  is  a  suitable  paste  for  a 
fairly  fine  pattern  :  — 

White  Discharge  B.R. 

180  grms.  bromate  of  soda. 
420      ,,      bromide       ,, 
1  litre  British  giim  paste. 

Print,  dry,  pass  through  12  per  cent,  sulphuric  acid  at  85°-90°  C.  :  wash 
well  and  dry. 

.     The  Chlorate  Discharge. 

This  process  is  chiefly  used  for  the  production  of  white  effects  only,  since  it 
cannot  be  applied  along  with  colours  which  are  comparable  with  Indigo  for 
fastness,  and  at  the  same  time  as  bright  as  those  obtained  by  the  Chromate 
method.  In  some  cases,  however.  Chlorate  discharges  are  combined  with  pig- 
ment colours,  but  goods  so  printed  cannot  afterwards  be  passed  through  caustic 
soda,  in  order  to  improve  the  white. 

The  Indigo  is  discharged  by  steaming  in  the  rapid  ager  for  1-3  minutes, 
and  the  discharge  printing  pastes  contain,  besides  chlorate  of  soda,  a  certain 
amount  of  red  or  yellow  prussiate  of  potash  or  vanadium  salts,  both  of  which 
act  as  oxygen  carriers.  The  addition  of  citric  acid  or  citrates  of  soda 
ammonia  also  improves  the  discharge,  but  care  should  be  taken  to  avoid  an 
excess  of  acid,  as  the  fibre  is  easily  tendered  thereby.     For  fine  patterns  which 
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require  a  more  energetic  oxidising  agent  to  discharge  the  Indigo  properly, 
the  chlorate  of  soda  is  replaced  by  chlorate  of  alumina.  The  chief  defect  of 
ohlorate  discharges  is,  thai  they  are  liable  to  "run"  in  steaming.  To  minimise 
tli is,  it  is  usual  to  add  a  plastic  substance,  like  China  clay,  to  the  printing  pastes, 
and  to  strain  the  g la  in  dry  ateam  as  hoi  as  possible; 

Chlorate  dischargee  are  especially  suitable  for  heavy  patterns,  since  they  are 
leas  apt  t<>  form  ozycellulose  than  ohromate  discharges j  and   for  very  heavy 
patterns  their  oxidising  action  is  often  still  further  moderated  by  replacing  part 
of  the  chlorate  with  bromate  of  soda  or  ammonia.     Bromine  and  its  0x3 
do  not  attack  the  fibre  so  energetically  as  chlorine  and  its  oxides. 

To  obtain  a  -rood  white  on  Indigo,  the  dyed  cloth  must  be  well  soured  and 
trashed  after  dyeing  in  order  to  remove  all  traces  of  lime  or  alkali.  If  these  are 
allowed  to  remain,  the  discharge  will  be  irregular  and  the  white  poor.  The 
rollers,  too,  must  be  strongly  engraved,  so  that  the  discharge  may  be  effected 
completely  in  one  steaming  operation  of  from  1-:$  minutes;  a  longer  steaming 
increases  the  risk  of  running. 

To  prevent  "doctor  streaks  "  from  discharging  the  blue  ground  where  not 
required,  the  cloth  may  be  prepared  before  printing  in  dilute  solutions  of 
sulphites,  thiosulphates,  or  sulphocyanides.  These  salts  act  as  effective  resists 
to  the  action  of  the  small  quantity  of  chlorate  transferred  to  the  cloth  through  a 
defective  doctor,  but  do  not,  at  the  strength  used,  affect  to  any  appreciable 
extent  the  discharge  of  the  Indigo  in  the  properly  printed  parts. 

The  following  chlorate  discharges  are  suitable  for  dark  shades  of  Indigo ; 
lighter  shades  require  reducing  according  to  their  intensity. 

Chlorate  Discharge  White  I.  20  per  cent. 
j  250  grms.  British  gum  powder. 
<  470      ,,      water. 
I  200      ,,      chlorate  of  soda. 
Boil,  cool  to  30°  C,  and  add 

50      ,,      yellow  prussiate  of  potash  (finely  ground)  and — 
30      ,,      citrate  of  ammonia  50°  Tw. 

1000 

Chlorate  White  II.    IS  per  cent. 

150  grms.  starch  (drj  1. 
250      „      water. 
200      ,,      50  per  cent.  China  clay  paste. 
150      ,,      chlorate  of  soda.     Boil  and  cool. 


30      ,,      yellow  prussiate  of  potash. 
B  '  245      ..      (>  percent,  tragacanth  thickening 
citric  acid  (powder). 


(    30 
1  245 

I    "5 


1000 
Mix  A  and  B. 

Chlorate  White  III.  15  per  cent, 
f     80  grms.  China  clay. 
I     70      „      water. 

530     ,.     40  50  per  cent,  gum  Senegal 
150     ..      ohlorate  of  soda. 
Dissolve,  cool  to  30^  C,  and  add 

90      tartaric  acid  in  powder. 
Cool,  and  add 

75     ammonium  ferricyanide  36°  Tw. 

Tooo 

27 
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Chlorate  White  IV.  20  per  cent. 

/  250  grms.  British  gum  powder. 
)  400      „      water. 

1100      „      50  per  cent.  China  clay  paste. 
200      „      chlorate  of  soda. 
Dissolve,  cool  to  30°  C,  and  add — 

20  grms.  red  prussiate  of  potash  (ground). 
Cool,  and  add 

20      „      ground  citric  acid. 

10      ,,      vanadium  solution  1  per  cent,  (see  Mordants). 

1000 
Aluminium  Chlorate  White  I. 

200  grms.  British  gum  powder. 
60     ,,      water. 
550      ,,      chlorate  of  alumina  42°  T\v. 
150      ,,      chlorate  of  soda. 
Boil,  cool,  and  add 

40      „      red  prussiate  of  potash. 

iooo 

Aluminium  Chlorate  White  II. 

(45  grms.  flour. 
250     „      water. 
\  150      ,,      chlorate  of  soda. 
(  200      „  „  barium. 

Boil,  cool  to  50°  C,  and  add 

f  130  grms.  sulphate  of  alumina. 
(  130      ,,      boiling  water. 
Cool,  and  add 

40      ,,      red  prussiate  of  potash  (powder). 
55      ,,      8  per  cent,  tragaeanth  thickening. 

1000 
Chlorate  Discharge  Yellow  A. 


J  250  grms.  Chrome  yellow  paste. 
\  20 


200  „  40  per  cent,  albumen.                        (Grind   well    together 

J  150  ,,  chlorate  of  soda.                                 I      in  a  mill. 

I  280  ,,  8  per  cent,  tragaeanth  thickening.  I 

30  ,,  red  prussiate  of  potash  (ground). 

50  .,  citrate  of  soda  40°  Tw.  (neutral). 

20  „  olive  oil. 

20  ,,  turpentine. 

1000 
All  the  foregoing  chlorate  discharges  are  printed  on  cloth  dyed  dark  Indigo. 
After   printing,    the   goods   are   dried   and    steamed    for    1-3    minutes   in  the 
rapid  agei  with  dry  steam  at  95°-100°  C. ;  then  washed  in  water  for  2-4  minutes 
at  60°-80°  C,  and,  if  they  contain  no  yellow,  passed  in  the  open  width  through 
caustic  soda  at  4°  Tw.,  or  through  a  bath  composed  of  equal  parts  of  caustic  soda 
and  silicate  of  soda  made  up  as  under  : — 
10  litres  caustic  soda  66°  Tw. 
10      ,,     silicate  of  soda  66°  Tw. 
1000      „     water. 
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If  the  pattern  contains  yellow,  the  goods  are  simply  washed  and  lightly 
soaped  after  steamini:. 

Another  method  of  producing  a  Chrome  yellow  diacharge  on  Indigo  is  some- 
times employed  for  certain  African  atylee.  The  yellow  is  produced  on  the  fibre 
after  the  discharging  has  been  effeoted  by  the  chlorate.  For  this  purpose  the 
following  paste  is  printed  on  a  medium  shade  of  indigo: — 

CnLoi;  Mr    DlBOHABGB    \  n  1  OW    B. 

(450  gnus,  water. 
1 56     ..      British  gum. 
\  100     ..     ohlorate  of  soda. 

'  1 75       ,.       lead  nitrate. 

Dissolve  with  heat,  cool  a  little,  and  add 

50  grms.  citric  acid. 
Cool,  and  add 

\    20     ,,      red  prussiate  of  potash. 

)     ■"><>       .,       water. 

Print  ;  steam  .".  minutes  ;  pass  through  a  hot  solution  of  sulphate  of  soda,  and 
then  directly  into  a  hot  ]  per  cent,  solution  of  bichromate  of  potash  (neutralised 
with  ammonia)  to  raise  the  lead  yellow.  A  slight  excess  of  ammonia  is  bene- 
ficial in  Lri\iii'_'  a  wanner  tone  to  the  lead  ohromate.      Finally,  wash  well  and  dry. 

The  above  discharge  yellow  is  principally  used  in  the  production  of 
the  bizarre  mixed-up  effects  so  popular  in  the  West  Coast  of  Africa  trade. 
An  example  of  these  curious  effects  is  produced  by  the  following  series  of 
operations : — 

On  white  cloth  prepared  in  olcme  -.1-1  per  cent. 

(1)  Print  a  stripe  pattern  (or  any  other)  in  Alizarin  red  and  pink,  Pigment 
yellow.  Pigment  green.     Steam  and  wash. 

(2)  Dip  the  printed  goods  to  a  medium  shade  of  Indigo,  corresponding  to 
say  about  1  per  cent,  of  Indigo  on  the  cloth.  Wash  well  in  water  and  soap 
lightly. 

Print  a  two-colour  scroll  pattern  in  Chlorate  white  III.  10  per  cent,  and 
Chlorate  discharge  yellow  P>.  Steam  for  3  minutes  in  the  rapid  ager  ;  wash 
off  in  sulphate  of  soda;  wash  well  in  water;  develop  the  Chrome  yellow  by 
a  run  through  a  1  per  cent,  solution  of  neutral  ehromate  of  soda  at  60°  C.  ; 
wash  well  again  and  soap  lightly  to  clear  the  white  and  colours. 

The  ultimate  result  is  a  »  roll  pattern  in  white,  yellow,  red,  pink,  scarlet, 
orange,  an<l  two  shades  of  green,  on  a  striped  ground  of  pure  Indigo  blue,  a 
purplish  shade  of  blue,  a  greenish  blue,  a  chocolate,  and  1  green.  The  chlorate 
discharges  cut  away  the  Endigo,  allowing  the  pattern  first  printed  to  show 
through,  and  the  shades  of  orange,  scarlet,  and  yellowish  green  are  obtained  from 
the  superposition  of  the  discharge  yellow  on  red,  pink,  and  green.  The  strength 
of  the  discharges  is  arranged  so  that  they  "out"  tin'  Endigo  without  affecting 
the  colours  underneath  it;  and  care  musl  be  taken  to  avoid  using  them  at  a 
t  strength  than  is  necessary  for  this  purpose,  as  if  too  Btrong  they  will 
discharge,  or  at  hast  partially  discharge,  the  steam  Alizarin  [link  and  reduce 
the  d.pth  of  the  Alizarin  red.  The  particoloured  ground  is,  of  course,  the  result 
of  dyeing  Indigo  over  tin-  pattern  Brat  printed. 

Various  other  motley  effects  of  a  similar  nature  ar.  obtained  by  combinations 
of  the  "Madder  Style"  with  [ndigo  dyeing  and  ohloratt  d 

The  chlorate  of  alumina  discharges  can  be  applied  t"  the  production  of  an 
Alizarin  red  discharge  on  Indigo.     The  dyed  goods,  after  printing  and  steaming, 

are  passed  at  once  through  any  of  the  usual  "dunging  liquors"  to  ti\  t lie 
alumina,   and     then   dyed    up   in    Alizarin    as    usual    for    tin-    Madder    styles    (F. 

Brandt.     See  also  Prud'homme,   Tetntun   ti  Impreuion,  p.   \~>\.\ 


420 


TEXTILE    PRINTING. 


Another  method  of  producing  fast-coloured  discharges  on  an  Indigo  ground 
is  based  upon  the  fact  that  certain  Azo  colours  are  unaffected  by  the  oxidising 
action  of  chlorate  discharges.  Of  these  colours,  the  most  valuable  is  the  red 
obtained  from  the  diazo-compound  of  para-nitro-ortho-anisidine  coupled  with 
/3-naphthol.  The  process  is  as  follows : — The  Indigo-dyed  cloth  is  first  padded 
in  a  2i-3  per  cent.  /3-naphthol  prepare  according  to  the  methods  already 
mentioned  in  connection  with  the  production  of  the  insoluble  Azo  colours ; 
it  is  then  printed  with  the  red  and  white  discharges  given  below,  and,  after 
drying,  steamed  for  4  minutes  in  the  rapid  agar.  Finally  it  is  worked  for  10-15 
minutes  in  a  1  per  cent,  solution  of  silicate  of  soda  at  60°  C,  washed  well,  soaped, 
washed  again,  and  dried. 

Discharge  Red. 

{Thick  flour  paste    .         .         .  400  grms. 

Chlorate  of  soda     .         .         .  250      „ 

Dissolve,  cool,  and  add — 

Chlorate  of  aluminium  42°  Tw.  45      „ 

J  Red  prussiate  of  potash  (powdered),    25      „ 

|  Water 80      „ 

Cool  completely  and  add — 

Citric  acid  ....         25      „ 

Acetate  of  soda ....         25      ,, 
Diazo  solution  A.Z.P.  .         .       150      „ 


Discharge  White. 
550    grms. 
250      „ 

50      „ 

25      „ 

100      „ 

25      „ 


1000  1000 

Diazo  Solution  A.Z.P. 
,168  grms.  p-nitro-o-ani- 
sidine      (Azo 
pink      X.A. 
(M.,  L.  &  B.) 
300      „      hvdrochloric 
acid  36°  Tw. 
V300      „      water. 


M  ix  to  a  fine  paste  and  add  — 

500  gnus,  ice  water. 
And  then  slowly — 

260  grms.  nitrite  of  soda, 
29   per  cent. 
solution. 
Chlorate  White  and  Azo  Pink  N.A.  (M.,  L.  &  B.).  

Make  up  to  1500  with  water. 
The  Azo  colours  discharged  on  Indigo  in  this  manner  give  bright  fast  colours, 
lmt,  owing  to  their  liability  to  unevennesB,  tiny  require  very  careful  handling  on 
the  large  scale,  and  consequently  they  are  not  employed  to  any  great  extent. 

(3)  Prussiate  Discharge. 

This  process  is  founded  on  the  oxidising  action  of  red  prussiate  of  potash 
(KgFefCN),;)  in  presence  of  caustic  soda.  It  is  only  applicable  to  light  and 
medium  shades  of  Indigo,  as  "  red  prussiate  "  cannot  be  kept  in  solution  at  a 
strength  sufficient  to  discharge  dark  shades.  The  cloth  is  printed  with 
thickened  solution  of  "red  prussiate,"  and,  after  drying,  is  passed  through 
warm  bath  of  caustic  soda,  then  well  washed  and,  if  necessary,  soaped.  In  com- 
bination with  the  diazo  compounds  of  para-  and  meta-nitraniline,  nitrotoluidiue, 
a-naphthylamine,  chloranisidine,  and  o-auisidine,  very  fine,  fast,  and  brilliant 
discharge   effects   are  obtained   on  Indigo-dyed   cloth   previously   prepared 
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/3-naphthol.  The  nature  of  the  process  allows  of  a  fine  white  being  obtained, 
since  the  caustic  soda  removes  all  excess  of  naphthol  (or  dia/.o  compound  in  the 
Dolours  1. 

Pbussiath  White. 

200  grins,  red  prussiate  of  potash. 
500     .,      water. 
60     „     starch. 
240     „      4  per  cent,  tragaoanth  thickening. 

1000 
Boil  and  cool. 

Discharge  Rbd  P. 

1  ■  >  grms.  Paranitraniline. 
75      „      hot  water. 
24      „      hydrochloric  acid  36°  T\v. 
Dissolve,  and  add 
75     grms.  ice. 
82'5      „      ice  water. 
And  at  0°  C, 

28-5  grms.  nitrite  solution  29  per  cent. 
(    510        „     flour-tragacanth  paste. 
<     160         „      red  prussiate  (finely  ground). 
I       30         ,,      sodium  acetate. 

1000 

Other  dia/.o  solutions  may  be  applied  similarly.  Print  on  lndigo-dyed  cloth 
prepared  in  a  2J— 3  per  cent,  solution  of  /2-naphthol ;  dry  and  discharge  the  blue 
by  a  10  to  20  seconds'  run  through  the  discharging  bath  given  below. 

Discharging  Bath. 

f  100  litres  caustic  soda  20°  Tw. 
(750  grms.  soda  ash. 
Used  at  20-25°  C. 

For  white  alone,  the  temperature  of  the  discharging  bath  may  be  raised  to 
50°  C.  Wash  well  (and  soap  lightly  for  colours)  after  discharging.  A  run 
through  dilute  sulphuric  acid  in  the  cold  acts  favourably  on  both  ground  and 
discharges  ;  this  should  be  given  before  soaping. 

The  prussiate  discharge  finds  only  a  limited  application  in  practice  at  the 
present  time. 

(4)  Freyberger's  Nitrate  Discharge.1 

This  process  consists  in  printing  on  the  Indigo-dyed  fabric  a  nitrate  and 
then  running  the  pieces  through  fairly  strong  sulphuric  acid.  If  the  acid  is 
weak,  practically  no  action  takes  place. 

A  12  per  cent,  solution  of  nitric  acid  acts  very  slowly  on  Indigo-dyed  goods, 
hut  the  same  strength  of  acid,  if  diluted  with  sulphuric  acid  of  50  per  cent. 
strength,  instead  of  with  water,  instantly  destroys  the  Indigo.  If  the  concentra- 
tion of  sulphuric  acid  is  increased  to  70  per  cent.,  even  6  per  cent,  nitric  acid  is 
BUffioient  to  discharge  the  Indigo. 

The  presence  of  a  small  proportion  of  nitrite  in  the  nitrate  discharge  renders 
the  process  more  effective. 

1  Journ.  Soe.  0/  Dyers  and  Colourists,  1910,  p.  253  ;  Farb.  Zl'j  ,  1910,  p.  239. 
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White  Discharge. 

275  grins,  nitrate  of  soda. 
50      „      nitrite  of  soda. 
675      „      British  gum  thickening. 

1000 
Print,  dry,  and  pass  through  sulphuric  acid  100"  T\v.  at  75°  C. 

Coloured  effects  may  be  obtained  by  adding  diazotised  amines  to  the  white 
discharge  paste  and  printing  on  Indigo-dyed  fabrics  previously  prepared  in  /3- 
naphthol.  By  the  addition  of  lead  nitrate  to  the  discharge  paste  and  subsequent 
chroming  a  yellow  discharge  is  obtained,  and  if  the  paste  is  not  sufficiently 
strong  to  destroy  all  the  Indigo,  a  green  discharge  results. 

If  the  process  is  suitably  conducted,  neither  hydrocellulose  nor  oxycellulose 
are  formed,  and  there  is  therefore  no  tendering  of  the  fibre.  The  sulphuric  acid 
may  be  chosen  of  such  a  strength  that  mercerisation  of  the  fabric  is  brought 
about  simultaneously  with  the  discharge. 

The  nitrate  process  is  cheaper  than  any  other,  and  is  specially  adapted  for 
discharging  very  dark  blues. 

(5)  Reduction  Discharges  on  Indigo. 

According  to  Aubert,  Frossard,  and  Fleischer  (Revue  genSrale  des  matitres 
colorantes,  1907,  pp.  419,  422),  perfect  whites  can  be  obtained  on  Indigo  and 
Thio-indigo  by  means  of  the  hydrosulphite  formaldehydes.  These  compounds 
are  thickened  and  printed  on  the  dyed  material,  which,  after  drying,  is  steamed 
for  3-5  minutes  at  102°  C.  in  dry  air-free  steam,  and  then  passed  at  once 
through  a  hot  bath  of  caustic  soda  ;  then  soured,  washed,  and  soaped.  Another 
method  is  to  pass  the  steamed  goods  through  a  hot  bath  of  bisulphite  of  soda 
before  the  treatment  in  alkali.     Soda  ash  may  also  be  used. 

Aubert  recommends  the  following  proportions  for  the  white  discharges : — 

White  Discharge  I. 

600  grms.  hydrosulphite  X.F. 

400      „      50  per  cent,  gum  Senegal. 

1000 

Print,  dry,  steam  as  described  ;  pass  one  minute  through  a  bath  at  75°  C. 
containing  10  per  cent,  bisulphite  of   soda,  and  then   directly  afterwards,  for 
50-60  seconds,  through  a  bath  at  75°  C.  containing  10  per  cent,  caustic  soda. 
Finally,  sour,  wash,  and  soap. 
White  Discharge  II. 

200  grms.  hydrosulphite  X.F.  conc- 

200      „      gum  Senegal  50  per  cent. 

420      „      50  per  cent.  China  clay  paste. 

180      „      saturated  solution  of  bisulphite-acetone. 

1000 

Print,  dry,  steam  in  the  "hydrosulphite  ager"  for  3-4  minutes,  and  then 
run  through  a  boiling  bath  containing  10  grms.  soda  ash  per  litre.  Wash, 
sour,  wash,  and  soap  lightly.  The  bisulphite  acetone  may  be  replaced  by  a 
mixture  of  10  grms.  ferrous  sulphate  or  ferric  chloride  and  10  grms.  nitrite 
of  soda,  but  the  resulting  white  is  not  so  pure. 

It  is  imperative,  with  these  discharges,  to  wash  the  goods  in  alkali  im- 
mediately after  steaming,  as  otherwise  the  Indigo  begins  to  re-oxidise.  The 
rapidity  with  which  this  re-oxidation  takes  place  renders  the  process  a  delicate 
one,  and  one  difficult  to  control  on  the  large  scale,  and  it  was,  at  first,  the  main 
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obstacle  to  the  general  adoption  of  the  hydrosulphite  discharges  <>n  [ndigo.  It 
is  evident  thai  t <  >  secure  regular  results  from  hydrosnlphite  alone  special  arrange 

ntsare  necessary  in  order  to  ensure  that  the  printed  cloth  has  an  uninterrupj  1 

run  through  the  «  hole  prooess.  tf,  after  steaming,  the  printed  goods  are  allowed 
to  lie  before  washing-off  in  alkali,  the  purity  of  the  whites  is  either  impaired  or 
destroyed  altogether  according  to  the  length  of  time  the  goods  are  exposed  to 
the  air;  hence  any  breakdown  in  the  continuity  of  the  process  results  in  con 
adorable  loss.  Fortunately  these  drawbacks  were  Boon  overcome,  and  the  hydro- 
sulphite  process  is  now  in  general  use. 

The  lirst  improvement  (suggested  by  the  Farbwerke  Boohst)  consisted  in  the 
addition  of  anthraquinone  to  the  discharge  pastes,— an  addition  which,  along 
with  zinc  oxide  and  neutral  acetin,  made  it  possible  to  allow  the  goods  to  lie  Eor 
aboul  half  an  hour  between  the  steaming  and  washing- off  operations.  The 
presence  of  anthraquinone  improves  the  whites  and  renders  them  more  stable  in 
the  air  by  retarding  the  re-oxidation  of  the  indigo-white,  its  action  being  due 
probably  to  the  formation  of  oxyanthranol,  which,  by  becoming  oxidised,  first 
protects  the  indigo-white  for  a  certain  time. 

If  the  printed  goods  cannot  be  washed  off  immediately  after  steaming,  it  is 
advisable  to  wrap  them  up  and  store  tin-in  ill  a  warm  dry  place.  Whenever 
possible,  however,  the  washing-ntt'  in  alkali  should  lie  proceeded  with  at  once. 
The  following  recipe  will  serve  to  illustrate  the  composition  of  a  discharge  white: — 

DlSCHABQB    Will  IK    1 1. A. 

J  200  grins,  bydrosulphite  N.F.  concentrated. 
I  580      „      British  gum  thickening, 
dissolve,  cool,  and  add — 
f    75  grms.  zinc  oxide. 
}     75      ,,      water. 

50      „      anthraquinone  paste  30  per  cent. 

20      „      acetin  (neutralised  with  soda). 

1000 

Print  on  dark  LndigO  1  due,  dry,  steam  4  minutes  at  102°-104°  C.  in  air-free 
and  fairly  dry  steam,  run  at  full  width  through  a  boiling  1  per  cent,  solution  of 
silicate  of  soda,  and  finally  wash  aud  dry. 

Notwithstanding  the  great  improvement  effected  by  the  use  of  anthraquinone, 

the  hydroeulphite  process  still  left  much  to  be  desired,  and   it    was   not    until    the 

introduction  of  the  Leukotropesthat  it  was  finally  put  ona  thoroughlypractical  basis. 

The  Leukotbopb  Process. — The  Leukotrope  process  of  discharging  Indigo 
diners  from  the  earlier  bydrosulphite  processes  in  that  the  indigo-white  produced 
on  the  fibre  is  at  once  converted  into  stable  yellow  compounds,  which  are  soluble 
or  insoluble  in  alkalies  according  to  circumstances.  The  means  whereby  these 
results  are  brought  about  were  patented  by  the  Badische  Anilin  and  Sods  Fabrik, 
who,  in  January  1910,  put  on  the  market  the  two  products  most  suitable  for 
the  purpose,  namely  Leukotrope  W.  ami  Leukotrope  0.  These  two  products 
belong  to  a  claBS  of  bodies  which  consist  of  compounds  Of  certain  tertiary  bases 
with  benzyl  chloride,  and  its  substitution  products. 

The  principle  of  the  Leukotrope  process  is,  briefly,  as  follows: — When  com- 
pounds of  benzyl  chloride  with dimethylaniliue,  methylethylaniline,  methylphenyl- 
aniline,  dimethylmetamidophenol,  etc.,  are  brought  into  contact,  in  presence  of 
zinc  oxide,  with  indigo-white,  firsl  produced  ><\>  the  fibre  by  the  bydrosulphite 
discharge,  the]  form  brilliant  reddish-yellow  dyestutt's,  which,  being  fast  to 
alkalies,  air,  and  soap,  are  suitable  for  the  production  of  yellow  disi  h 
on  Indigo-dyed  cloth.     Leukotrope  O.  is  a  member  of  this  series. ' 

1  K.  Keinkinp,  Jour,  o*  Soc.  of  Dyers  and  Colourists,  Dec.  1910. 
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On  the  other  hand,  if  the  benzyl  radicle  in  the  above  compounds  is  replaced 
by  benzyl  chloride  with  a  sulphonic  group  substituted  in  the  nucleus,  a  second 
series  of  Leukotropes  is  obtained;  and  these  bodies — of  which  Leukotrope  W.  is 
one — also  combine  with  indigo-white  to  form  yellow  dyestuffs  which,  while  un- 
affected by  air  and  moisture,  are  very  soluble  in  alkalies,  and  are  therefore 
well  suited  to  the  production  of  white  dischargee  on  [ndigo 

The  stability,  in  moist  or  dry  air,  of  both  the  soluble  and  insoluble  yellow 
derivatives  of  indigo-white  dispenses  with  the  necessity  of  washing  the  printed 
goods  in  alkali  immediately  after  steaming,  a  great  practical  advantage  over  the 
older  hydrosulphite  discharges. 

As  compared  with  the  oxidation  discharges  (chromate  and  chlorate),  the 
Leukotr  ipe-hydrosulphitc  discharge  possesses  a  still  greater  advantage,  viz.  that 
the  deepest  shades  of  Indigo  can  be  discharged  to  a  pure  white,  in  either  the 
heaviest  or  lightest  of  patterns,  without  any  fear  of  "  tendering  "  the  cloth  in  the 
slightest  degree. 

Rongalite  C.L.,  hydrosulphite  C.L.,  and  Hyraldite  C.L.  are  mixtures  of  Leuko- 
trope YV.  with  Rongalite  C,  hydrosulphite  N.F.  cone, and  Hyraldite  A.  respectively. 
They  may  be  applied  in  exactly  the  same  way  as  for  an  ordinary  hydrosulphite 
discharge. 

In  applying  the  Leukotropes,  the  Indigo-dyed  cloth  is  printed  with  any  of  the 
following  discharge  pastes,  all  of  which  are  suitable  for  ordinary  dark  shades  of  blue. 

Strong  Discharge  White  (for  fine  patterns). 
160  grms.  zinc  oxide  paste  50  per  cent. 
100      ,,      Leukotrope  W. 
240       „       Rongalite  C. 

40      ..      anthraquinone  paste  30  per  cent. 
460      „      British  gum  thickening. 

1000 
For  heavier  patterns  and  lighter  shades  of  Indigo,  the  above  may  be  reduced 
with  thickening  as  required. 

White  Discharge  with  Rongalite,  C.L. 

160  grms.  zinc  oxide  paste  50  per  cent. 

40      ,,      anthraquinone  paste  30  per  cent. 
200      „      Rongalite  C.L. 
600      „      British  gurn  thickening. 

1000 
Yellow  Discharge. 

460  grms.  British  gum  thickening. 
200      „      Rongalite  C. 
Dissolve,  cool,  and  add — 

100  grms.  Leukotrope  0. 
40      ,,      anthraquinone  paste  30  per  cent. 
200      „      zinc  oxide  paste  50  per  cent. 

1000 

Blue  Discharge. 

f  100  grms.  Indanthrene  blue  G.C.D.  paste. 

(  200      „      alkaline  thickening  (for  Indigo).     Mix,  and  add — 

200      „      Rongalite  C. 

500      ,,      alkaline  thickening  (for  Indigo). 

1000 

1  Germ.  Patent  13.  56,300  (Dr  Holt),  B.A.S.F. 
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Perrotine  Print. 


White —  Lenkotrope  W. 

Yellow — Leukotrope  0. 

Blue— Indanthreue  blue,  G.C.D. 


All  the  above  printing  pastes  are  rerj  Btable  ;  they  will  keep  in  good  condi- 
tion for  a  fortnight  at  least. 

After  printing,  the  goods  are  dried,  and  then  steamed  for  1—5  minutes  in  the 
rapid  ageral  102  I'M  c.  They  are  then  run,  at  full  width,  through  a  boiling 
1-2  per  oent.  solution  of  silicate  of  soda,  well  washed,  and  finally  dried. 

If  a  blue  discharge  ie 
printed  together  with  white 
ami  yellow  discharges,  it  is 

adi  isable  to  treat  the  g 1- 

in  alkali  immediately  after 
steaming,  since  the  blue 
contains  no  Lenkotrope. 

In  place  of  silicate  of 
soda,  corresponding  quan- 
tities of  SOda  ash, 
soda,  or  milk  of  lime  may 
be  employed  in  the  stripping 
hath. 

tied  discharges,  in  00m 
bination  with  white,  yellow, 

and  hlue,  may  be  obtained 
by  printing  a  chlorate  dis- 
charge containing  Tuscaline 
red  base  B.  (B.A.S.F.)  along 

with  the  Lenkotrope  discharges  and  Indanthreue  blue.  Other  coloured  dis- 
charges  can  he  obtained  by  using  various  vat  dye-stuffs,  such  as  Indanthrene 
yellow,  and  several  of  the  Algole  colours,  etc.  Except  in  very  few  works, 
however,  the  Lenkotrope  process  is  restricted  to  the  production  of  white  effects 
on  Indigo.  The  yellow  given  by  Leukotrope  0.,  while  fast  to  washing,  is 
extremely  loose  to  light,— a  disadvantage  which  renders  it  unfit  for  the  highest 
class  of  work. 

Titanium  Discharges  on  Indigo. — The  application  of  the  powerful  reducing 
action  of  titanous  salts  to  the  discharging  of  Indigo  has  been  patented  by 
]■'..  Kueeht  and  Peter  Spence  a-  Snus  Ltd. 

On  medium  shades  of  Indigo  good  results  have  been  obtained  by  this  method, 
but  hitherto  practical  difficulties  have  prevented  its  employment  for  dark  shades. 

All  the  titanous  salts  reduce  Indigo  rapidly,  even  on  drying,  but,  with  the 
exception  of  the  Bulphocyanide,  they  all  either  tender  the  cloth,  or  are  too 
unstable   for  use  as   printing   pastes. 

The  Bulphocyanide  is  made  directly  by  the  double  decomposition  of  titanous 
sulphate  and  barium  sulphocyanide  ;  and  as  the  precipitated  barium  sulphate  is 
in  an  extremely  tine  state  of  division,  and  has  no  action  on  the  reducing  powers 
of  the  titanous  salt,  it  is  allowed  to  remain,  the  whole  mixture  being  simply 
thickened  with    British  gum  and  printed. 

Discharge  White  T. 

1000  gratis,  titanous  sulphate  solution  [15  percent.  Ti3(S0.) 
500      ..      barium  sulphocyanide. 
150      ,,      British  gum. 

L650 

Boil  till  smooth. 

Print  on  a  medium  shade  of  Indigo,  dry,  and  strip  off  the  reduced  Indiiro  by 
passing  at  once  through  a  boiling  solution  of  caustic  soda  2°  Tw.  Wash  well 
and  dry. 
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A  short  steaming  may  be  given  before  stripping  if  desired,  but  it  affects  the 
ultimate  result  very  slightly,  and  is,  moreover,  apt  to  tender  the  cloth.  The 
addition  of  glucose  is  an  advantage  in  this  latter  connection. 

The  fact  that  titanic  hydrate  is  deposited  on  the  discharged  parte  of  the 
cloth  renders  possible  the  production  of  white  and  coloured  discharge  effects. 
For  this  purpose  a  Leukotrope  white  is  printed  alongside  white  discbarge  T,  the 
goods  are  steamed  and  stripped  in  the  usual  way,  and  then  washed  well  and 
dyed  up  in  mordant  colours  such  as  Alizarin,  Alizarin  orange,  Persian  berries, 
Quercitron  bark,  etc.  The  titanic  hydrate  acts  as  a  mordant  for  these  dyestulfs, 
yielding  red,  orange,  yellow,  and  gold  respectively,  whereas  the  parts  upon  which 
the  Leukotrope  discharge  is  printed  remain  white. 

Conversion  Effects  on  Indigo. — A  conversion  effect  depending  on  the  dis- 
charging of  both  dyed  and  printed  Indigo  is  obtained  in  the  following  way.  A 
green  composed  of  Indanthrene  yellow  U.  and  Indigo  in  combination  with 
caustic  soda  and  hydro-sulphite-formaldehyde  is  printed  on  a  light  Indigo-dyed 
ground.  The  goods  are  steamed  for  3  minutes  at  102°  C,  and  then  well 
washed  in  cold  water  to  develop  the  mixed  green.  This  gives  a  green  pattern 
on  a  light  blue  ground.  If  a  Chromate  white  discharge  is  now  printed  over 
the  green  and  blue,  it  discharges  the  blue  completely  and  converts  the  green 
into  a  yellow  by  destroying  its  blue  element.  If  the  pattern  printed  in  green 
be  a  check  and  the  pattern  in  white  a  large  spot,  the  effect  produced  is  that 
of  a  yellow  and  white  check  spot  on  a  blue  and  green  check  ground,  the 
check  being  continuous  all  over.  A  similar  effect  is  produced  by  printing 
Indanthrene  yellow  alone,  but  in  that  case  the  green  is  too  weak  to  contrast 
well  with  the  blue  ground. 

Thio-indigo  red,  Indigo,  and  Indanthrene  yellow  may  be  used  in  the  same  way 
to  give  a  red  and  white  spot  on  a  blue  and  chocolate  ground.  In  fact,  the 
various  modifications  of  the  different  Indigo  discharge  processes  are  so  numerous 
that  it  is  impossible  to  enumerate  more  than  one  or  two  in  a  work  of  this  size. 

Discharging  of  Turkey  Red. 

The  production  of  white  and  coloured  patterns  on  dyed  Turkey-red  grounds 
is  effected  in  two  totally  distinct  ways,  namely,  (1)  by  the  Acid  or  Chloride  of 
Lime  process,  and  (2)  by  the  Glucose-Alkali  process. 

Both  these  methods  are  in  general  use,  and  are  of  the  utmost  practical  value 
for  the  printing  of  the  well-known  "Turkey-red  chintzes." 

(1)  The  Acid  Process. 

The  acid  process  derives  its  name  from  the  fact  that  the  dyed  material  is 
printed  with  strongly  acid  solutions,  though  the  real  discharging  agent  is 
bleaching  powder,  through  a  solution  of  which  the  cloth  is  passed  after 
printing.  The  acids  liberate  hypochlorous  acid  from  the  bleaching  powder, 
and  this  acid  destroys  the  Turkey  red  on  the  printed  parts  of  the  cloth. 

For  a  white  discharge  either  citric,  tartaric,  or  arsenic  acids  may  be  used 
with  equally  good  effect,  but  for  colours  the  organic  acids  only  are  employed. 
Yellow  is  obtained  from  citric  acid  and  lead  salts ;  blue  from  a  solution  of 
Prussian  blue  in  oxalic  and  tartaric  acids  ;  and  green  from  a  mixture  of  blue 
and  yellow.  The  black  printed  on  Turkey  red  in  the  acid  discharge  process  is 
generally  a  Logwood  and  iron  black,  which  fixes  itself  on  drying,  and  which  is 
made  sufficiently  strong  to  resist  the  bleaching  action  of  the  "  chemick  "  bath. 
Aniline  black  is  out  of  the  question,  since  it  requires  either  steaming  or  a 
few  hours'  ageing  for  its  development,  and  both  these  processes  give  rise  to 
defective  work.      Steaming  causes  the  strong  acids  to  attack  and  tender   the 
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fibre,  and  ageing  gives  them  liotli  the  time  and  the  chance  of  absorbing 
moisture,  which  causes  them  t<>  "run,"  and  thus  give  clumsy  impressions  with 

"  woolly  "  edges. 

After   printing,   the  g Is  are   carefully  dried   (in   hot    air    if    possible),   and 

are  then  run  in  a  continuous  manner,  and  at  the  full  open  width,  through 
a  series  of  tanks  or  "hecks"  fitted  with  top  and  bottom  guide  rollers  and 
Bqueezer  bowls,  in  much  the  Bame  way  as  an  "open  soaper."  The  first  of  these 
hecks  contains  a  solution  of  bleaching  powder  I-  Tw.,  and  a  little  chalk  to 
prevent  it  front  hecoming  too  acid;  the  second  and  third  are  supplied  with 
running  water:  the  fourth  contains  a  slightly  warm  ^-1  per  cent,  solution  of 
bichromate  of  potash  to  precipitate  the  lead  salts  as  Chrome  yellow;  and  the 
rest  consist  of  washing  hecks,  through  each  of  which  fresh  water  flows 
continuously. 

The  object  of  the  "ohemiok  hath"  is  twofold:  (1)  to  discharge  the  Turkey 

rid  from  tin'  printed  parts  of  the  cloth,  and  ('-')  to  precipitate  the  lead  salts  as 
chloride,  which,  being  insoluble  in  cold  water,  adheres  to  the  cloth  during  tin- 
following  operation  of  washing  in  the  second  and  third  hecks,  and  is  finally  fixed 
as  the  quite  insoluble  Chrome  yellow  in  the  bichromate  or  "chrome  "  hath. 

Blue  shades  of  Turkey  red  are  more  difficult  to  discharge  than  the  yellow- 
shades,  and  in  practice  the  latter  are  almost  invariably  used,  ;is  tiny  are  hoth 
easier  to  manipulate  and  yield  more  brilliant  effects.  The  bluer  shades  can, 
however,  he  discharged  satisfactorily,  and  are  occasionally  employed  for  "home 
trade  "  chintzes.  Another  point  to  observe  in  the  discharging  of  Turkey  red  is 
to  avoid  an  excess  of  oily  compounds  on  the  fibre:  they  resist  the  penetration  of 
the  acid  printing  colours,  and  therefore  prevent  the  bleaching  liipior  from  acting 
anywhere  but  on  the  surface  of  the  material,  with  the  result  that  an  incomplete 
discharge  is  obtained. 

The  various  discharge  colours  may  he  made  up  as  follows: — 

DlSOHABGB  White  I. 

(  600  grins,  water. 

I  115      ,,      Hour.     Boil,  cool,  and  add  whilst  cooling — 
250      „      citric  acid. 
30      ,,      oxalic  acid. 
5      ,,      Indigo  extract  (for  sightening). 

1000 
Discharge  White  II. 

j   13~>  LTrms.  water. 
J    80      „      acetic  acid  9°  Tw. 
I  100      ,,      flour.     Boil,  cool,  and  add — 
380      ..      arsenic  acid  173°  Tw. 
5     ,,     Blue  standard  15  per  cent. 


iMsriiAKoi:    l!i. 1  1: 

1. 

31 10  grms 

25      „ 
16     .. 

.  water, 
starch, 
olive  oil.      Boil,  cool,  and  add — 

16     .. 
250     .. 
1 16 
300      „ 

turpentine. 

Blue  standard  1 6  per  cent 
arsenic  acid  1 75"  Tw. 
White  discharge  1 1. 

1000  when  cooled. 
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Discharge  Blue  II. 

/  450  grins,  water. 

)     50      ,,      starch. 

j    50      „      flour. 

(     25      „      olive  oil.     Boil,  and  whilst  cooling  add — 

200      ,,      tartaric  acid  (pulverised).     Cool,  and  add — 

250      ,,      Blue  standard  15  per  cent. 

1000  when  finished. 

Blue  Standard  15  per  cent. 

I  300  grms.  Prussian  blue  50  per  cent,  paste. 
I    50      „      oxalic  acid. 
Allow  to  stand  over-night,  then  add — 

650  grms.  boiling  water,  and  stir  till  dissolved. 

1000 

Discharge  Yellow. 

(350  grms.  water. 
250      „      lime  juice  48*  Tw. 
)  100      „      flour. 

'  200      ,,      lead  nitrate.     Boil,  cool  a  little,  and  add — 
100      ,,      tartaric  acid.     Cool. 

1000 

Discharge  Green,  8/1. 

8  grms.  Discharge  yellow. 

1       ,,      Discharge  blue  I.  or  II. 

A  somewhat  brighter  green  is  obtained  by  replacing  a  portion  of  the  lead 
nitrate  in  the  yellow  with  lead  acetate.  About  equal  parts  of  each  give  a  good 
result. 

Print  the  above  colours  on  Turkey-red  dyed  cloth ;  dry  and  pass  through 
bleaching  powder  solution  12°  Tw. ;  wash  and  pass  through  a  ^  per  cent, 
solution  of  sodium  bichromate  at  30°- 40°  C.  ;  wash  well  and  dry. 

If  the  rollers  are  lightly  engraved  or  worn  down,  the  percentage  of  acid  will 
require  to  be  increased ;  as  a  rule,  however,  it  is  better  to  strengthen  the 
engraving,  since  the  strengthened  colours  are  apt  to  crystallise  out. 

Almost  any  Logwood  aud  iron  black  is  suitable  for  printing  alongside  the 
chintz  colours  given  above.  The  only  condition  to  be  observed  is  to  make  it 
strong  enough  to  withstand  the  oxidising  action  of  the  bleaching  powder  bath. 
The  addition  of  a  little  Prussian  blue  improves  the  shade ;  the  blue  may  be 
added  either  as  such  or  formed  in  the  colour  during  its  preparation.  Both 
the  following  blacks  are  used  on  the  large  scale  : — 


Black   I. 

475       grms.  Logwood  extract  18°  Tw. 

32-5       , 

,      acetic  acid  9°  Tw. 

225 

pyrolignite  of  iron  28°  Tw. 

75 

starch 

25 

British  gum. 

23-75    , 

nitrate  of  soda. 

12-5      , 

olive  oil.     Boil,  cool,  and  add 

375      „ 

acetate  of  copper  40°  Tw. 

93-75    , 

nitrate  of  iron  54°  Tw. 

1000 


-I  VI. KS    or    I'RINTINO. 
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Black  II 


r_'  .">    litres   Logwood  extract  48°  Tw. 


33  C 

water. 

20 

aoetio  acid  9°  Tw. 

S 

olive  oil. 

lo       kilos. 

Btaroh.     Boil,  and  add — 

■">'■"> 

ferrous  sulphate. 

lo       litres 

water. 

2        kilos. 

yellow  prtissiate  of  potash, 

10        litres 

water. 

1-26     .. 

red  liquor  8*  Tw.,  and  when  cold  — 

1-25     .. 

nitric  acid  GO"  Tw. 

100      litres  when  finished. 
Bothtlie.se  Macks  are  fixed  (in  the  fibre  by  the  mere  operation  "!'  drying  after 
printing.     Blaok  II.  after  fixing  contains  Prussian  blue. 

In  all  the  Logwood  blacks  used  Eor  Turkey-red  chintzes  the   Logwood  is 

present  in  the  form  of  a 
finely  divided  precipitate, 
and  this  makes  them  dilli- 
cult  to  work  in  the  ordinary 
way,  as  they  stick  in  the 
engraving.  In  order  to  pre- 
vent this  as  much  as  pos- 
sible a  brush  furnisher  must 
be  used  ;  and  in  some  works 
a  strip  of  "wire  card  "  fixed 
on  a  bar  of  wood  is  used 
instead  of  a  "  lint  doctor." 
The  "card"  scratches  the 
smooth  surface  of  the  roller 
considerably  and  wears 
down  the  engraving  rapidly, 

but  it  answers  its  purpose  admirably,  and,  apart  from  the  cost  of  engraving,  it 
is  really  an  economical  arrangement,  since  it  ensures  a  good,  full  impression  of 
the  pattern  (of  the  black  roller).  The  black  roller  certainly  "scums"  badly 
owing  to  the  rough  state  of  its  unengraved  surface,  but  in  reality  this  "scum" 
consists  of  so  thin  a  film  of  black  that  it  is  entirely  removed  in  the  subsequent 
operations,  and  hence  it  has  no  detrimental  influence  on  the  ultimate  effect.  As 
a  matter  of  fact,  it  is  owing  to  the  energetic  action  of  bleaching  powder  on 
Logwood  that  it  is  essential  to  print  the  cloth  heavily  with  very  Btrong  blacks, 
A  good  part  of  the  black  is  removed  in  the  discharging  beck,  and  if  it  is  at  all 
weak  to  commence  with,  or  has  been  printed  with  a  worn  or  a  too  lightly 
engraved  roller,  it  is  quite  impossible  to  obtain  a  full,  rich  black. 

Many  recipes  for  discharge  colours  are  in  general  use,  but  they  are  based 
upon  the  same  principle  as,  and  consist  of  so  many  modifications  of.  those  given 
above,     The  only  exception  of  any  note  is  the  use  of  lactic  ted   by 

C.  F.  Boehringer  A  Sons,  of  Xiedcr  Ingelheim  a  Rh.  It  is  claimed  by  them 
that  lactic  acid  possesses  advantages  over  other  organic  acids,  but  so  far  it 
has   not   displaced   these   latter  to  any  great   extent. 


Turkey  Red— Acid  Discharge. 


The  Glucose-Alkali  Process.     (Alkaline  Discharges.) 

This  process   is   baaed    upon   the   fact    that    Alizarin    alumina    lakes  (Turkey 
red,  etc.)  are  soluble  in  concentrated  caustic  soda,  and,  when  associated   with 
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the  glucose  process  of  Indigo  printing,  it  affords  an  exceedingly  valuable 
means  of  producing  very  fast  Turkey-red  chintz  styles.  Indigo  is  much  faster 
than  Prussian  blue  to  soaping,  and  another  great  advantage  is  that  Aniline 
black  may  be  used,  so  that,  taken  altogether,  alkaline  dischargee  yield  the 
most  permanent  colours  it  is  possible  to  apply  to  Turkey  red.  As  in  the  acid 
process,  the  discharge  yellow  is  produced  on  the  fibre  by  precipitating  a  lead  salt 
with  bichromate,  and  the  green  is  a  mixture  of  Indigo  and  Chrome  yellow. 

The  general  method  of  working  is  practically  identical  with  the  glucose 
process  of  Indigo  printing.  The  Turkey-red  dyed  cloth  is  first  prepared  in  a 
30  per  cent,  solution  of  glucose  ;  then  dried,  printed  with  the  alkaline  colours, 
steamed  for  2-3  minutes  in  the  rapid  ager,  and  then  passed  through  a  boiling 
solution  of  silicate  of  soda  to  clear  the  whites,  etc.,  and  finally  through  an  acidified 
solution  of  bichromate  of  soda  to  develop  the  Chrome  yellow  and  the  green. 

Caustic  soda  alone  does  not  yield  a  satisfactory  white,  for,  although  it 
dissolves  out  the  Alizarin  lake,  it  always  leaves  a  white,  tinged  more  or  less 
strongly  with  pink.  To  obtain  a  pure  white  discharge  it  is  necessary  to  add 
an  alkaline  solution  of  stannous  hydrate,  silicate  of  soda,  and  a  trace  of  Indigo 
to  the  thickened  caustic  soda.  These  additions  enhance  the  purity  of  the  white 
enormously,  but  are  not  essential  in  the  case  of  blue,  yellow,  and  green. 

Alkaline  Discharge  White  I. 

{750  grins,  alkaline  thickening  T.R. 
100      ,,      stannous  chloride. 
Mix  the  stannous  chloride  very  gradually  with  the  thickening  at  a  temperature 
not  exceeding  30"  C.     When  dissolved  add — 

148  grins,  silicate  of  soda  77;  Tw.  and — 

2      „      Indigo  L.  (Badische)  25  per  cent,  paste. 


1000 

Alkaline  Discharge  White  II. 

758  grms.  alkaline  thickening  T.R. 
glycerin. 

stannous  chloride, 
silicate  of  soda  77°  Tw. 
turpentine. 
Indigo  L.  25  per  cent,  paste. 


II 


70 

50 

100 

20 


1000 

Alkaline  Discharge  Yellow  I. 

(  625  grms.  alkaline  thickening  T.R. 
"1  300      „      lead  hydrate  50  per  cent,  paste. 
75      ..      silicate  of  soda  77=  Tw. 

1000 

Alkaline  Discharge  Yellow  II. 
/  100  grms.  lead  acetate. 
I     i()      ,.      lead  nitrate. 
*j    90      „      boiling  water. 
(60      ,,      glycerin. 
Dissolve,  and  add  to 

675  grms.  alkaline  thickening  T.R. 
35      ,.      silicate  of  soda  77'  Tw. 

1000 
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.    T.'in  gnus,  alkaline  thiokening  T.R. 

(  20     ,,      Btaroh  (maize). 
|   1  60     ..      water. 

Ile.lt     t.i   till      (  '.,    ( 1,   :  1 1 1. 1   .1(1(1 

150  ^rins.  IikIilto  L.  20  per  cent,  paste  (B.A.S.F.). 
30     ,,      glycerin. 
20     ,.      turpentine. 

1000 

Al.KALINK    DlBOHABGB   OBBBS    I. 

{560  grms.  alkaline  thickening  T.R. 
240     ..      lead  hydrate  60  per  cent. 
100     „      Discharge  White  1 1. 
20      ,,      turpentine 
80      „      Indigo  L.  25  per  cent,  paste  (B.A.S.F.). 

1000 
or 

Discharge  Green  II.,  3  parts  Yellow  II.  above. 

1  part  alkaline  Discharge  Blue. 

Alkaline  Thickening  T.R. 

100  grins,  light  British  gum. 
900     „      caustic  soda  100°  Tw. 


1000 
Heat  to  60°  C.  and  cool  before  use. 

Indigo  L.  25  per  cent.  Paste. 
250  gnus.  Indigo  L.  pow- 
der (B.A.S.F.). 
700      „      30     per     cent. 
gum  Senegal 
solution. 
50      ,,      caustic   soda 

100°  Tw.        / 


Turkey  Red— (ilucosc-Alkali  Discharge. 


1000 
Grind  or  mix  well  together. 
Any  i  it  her  brand  of  arti- 
ficial Indigo — Indigo  pure, 
M.,  L.  iV  B  ,  etc.—  may  re 
place  the  [ndigoL.,  ifdesired, 
without     any    alteration    in 

the  foregoing  formula. 

Anv  steam  Aniline  black  or  a  Dipheny]  black  may  be  printed  in  conjunction 
with  the  alkaline  discharge  colours.      As  a  rule,  a  strong  Vanadium  black  is 

preferred,  but  equally  good  results  are  obtai 1   from  Copper  Bulphide  blacks ; 

and  if  the  pattern  is  a  heavy a  Prussiate  black  yields  perfect Iv 

results,  and  is,  moreover,  much  safer  to  use,  since  it  is  not  nearly  so  liable  to 
tender  the  fibre.  Recipes  for  Aniline  blacks  will  be  found  in  the  section  on 
"The  Steam  Style." 

After  printing,  the  goods  are  thoroughly  dried,  and  steamed  immediately  in 
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the  rapid  ager  for  2-3  minutes.  They  are  then  passed  through  a  boiling  2-3 
per  cent,  solution  of  silicate  of  soda  for  3-5  minutes,  well  washed  in  water, 
chromed  in  an  acidified  solution  of  bichromate  of  potash  or  soda,  and  then 
washed  well  and  dried.     The  Chrome  bath  is  made  up  as  follows : — 

Chrome  Bath  £  per  cent. 
100  litres  water. 

500  grrns.  sulphuric  acid  168°  Tw. 
500      ,,      bichromate  of  potash. 
Used  at  30°-40°  C. 

In  order  to  secure  the  best  results,  the  following  precautions  must  be  observed 
after  printing  : — 

(1)  The  goods  must  be  quite  dry  before  steaming,  otherwise  the  colours  will 
run  and  the  discharge  will  be  imperfect. 

(2)  Steaming  must  be  proceeded  with  as  soon  as  possible  after  printing.  If 
the  printed  goods  are  allowed  to  lie,  the  colours  absorb  carbonic  acid  from  the 
air ;  and  as  sodium  carbonate  is  quite  useless  as  a  discharging  agent,  the  results 
are  poorer  the  longer  the  goods  remain  unsteamed. 

(3)  In  "chroming,"  care  must  be  taken  to  avoid  using  too  strong  a  bath, 
lest  the  blue  be  impoverished  by  too  energetic  an  oxidation.  In  cases  where 
the  pattern  contains  very  light  blues,  the  amount  of  sulphuric  acid  may  be 
reduced,  and  sometimes  even  it  is  advisable  to  omit  it  entirely. 

A  modification  of  the  alkaline  discharge  process  consists  in  first  printing  the 
glucose  prepared  Turkey-red  cloth  with  white,blue,  green,  or  yellow,  and  then, 
after  drying,  printing  it  with  a  "  cover  "  pattern  in  Aniline  black.  The  alkalinity 
of  the  discharge  colours  prevents  the  development  of  the  black  during  the  steaming 
process,  so  that  a  clear-cut  coloured  pattern  appears  on  a  figured  ground  of  black 
and  red.     This  style  is  chiefly  confined  to  black,  red,  and  yellow  effects. 

One  of  the  most  important  uses  of  the  "Glucose-alkali  discharge  "  is  in  the 
production  of  the  well-known  Blue  and  Red  Style.  This  consists  for  the  most 
part  of  Indigo  blue  stripes  and  blotches  on  a  Turkey-red  ground,  and  is  produced 
by  methods  identical  with  those  already  described.  A  simpler  and  quicker 
method  of  obtaining  the  same  effect  is,  print  a  mixture  of  Indigo,  caustic  soda, 
and  hydrosulphite  on  plain  unprepared  Turkey-red  cloth.  For  this  purpose 
the  following  colour  may  be  used: — 

Indigo  Blue  H.S. 

700  grms  alkaline  thickening  T.R. 
J    75      ,,      hydrosulphite  N.F.  cone. 
|    75      „      water. 
150      ,,      Indigo  M.L.B.  20  per  cent,  paste. 

1000 

Print;  dry;  steam  2-3  minutes  in  air-free  steam  at  102°  C.  ;  pass  through 
1  per  cent,  solution  of  silicate  of  soda,  wash  well  in  water  and  dry. 

The  Indanthrene  colours  (B.A.S.F.)  and  the  Ciba  colours  (Sue.  Chem.  Ind., 
Basle)  are  both  suitable  for  Turkey -red  discharge  stylos  by  the  alkaline  process, 
and  neither  require  the  cloth  to  be  previously  prepared  with  glucose,  although 
somewhat  better  results  are  obtained  if  glucose  is  used.  Both  Ciba  and  Indan- 
threne blues  are  far  faster  than  Indigo  in  every  respect,  and,  so  far  as  shade  is 
concerned,  they  are  much  brighter  and  purer  in  tone.  It  is  surprising  that  their 
application  to  Turkey-red  chintz  styles  has  been  almost  ignored,  and  that  they 
are  practically  unused  for  Turkey-red  discharges  on  the  large  scale.  It  is 
therefore  impossible  to  say  how  they  would  work  in  bulk  ;  but  judging  from  the 
results  obtained  in  the  laboratory  from  the  colours  given  below,  it  would 
appear  that  they  have  a  future  before  them  in  this  branch  of  the  industry. 
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ClBJ    Bu  I    DlS  BABOH   OH    Tl  BXB1    EtlD. 

il20  gram.  CSba  blue  2  B.D.  pa 
10     ..     .stannous  hydrate  50  per  cent.  |> 
50      „      glycerin. 
40     ,,      gum  Senegal  80  per  cent. 
750     ,.     alkaline  thickening  T.i;. 

Toob 

Allow  to  stand  .'.  hour  before  using. 

Ciba  violet  B.  or  K.  may  be  used  in  the  same  way. 

[BDAHTHBXRI    Hi  IK    DlBOBABOB   OS   TlKKKY    RBD. 

150  •rrms.  [ndanthrene  blue  ELS.  pasta 

60     ,,      stannous  hydrate  50  per  cent,  paste. 

50     ,,     glycerin. 
Tin     ,,     alkaline  thickening  T.R. 

1000 
Allow  to  stand  1-2  hours  before  printing. 

[ndanthrene  yellows,  oranges,  and  green  are  also  suitable. 

After  printing  either  of  the  above  classes  of  colours,  the  goods  are  well  dried 
and  steamed  4— ">  minutes  in  air-free  but  slightly  moist  steam  at  100°-102°C. 
They  are  then  rinsed  in  cold  water  for  a  few  minutes,  run  through  boiling 
silicate  of  soda,  chromed  for  the  lead  yellows,  and  finally  well  washed  and 
soaped  to  brighten  the  shades. 

Other  vat  dyestufts  can  be  applied  in  an  analogous  manner. 

The  Discharging  of  the  Insoluble  Azo  Colours. 

The  problem  of  producing  discharge  effects  on  cloth  dyed  with  the  insoluble 
Azo  colours  has  long  occupied  the  attention  of  chemists,  and  has  only  been 
solved  satisfactorily  in  recent  years  by  the  introduction  of  the  hydrosulphite- 
formaldehyde  compounds. 

The  insoluble  Azo  colours  are  destroyed  by  powerful  reducing  agents,  and 
the  earlier  methods  of  discharging  them  were  based  upon  the  well-known 
reducing  properties  of  stannous  oxide  and  of  glucose-alkali.  Stannous  oxide 
alone  has  not  much  action  on  Azo  colours  produced  on  the  fibre,  but  II.  Schmid, 
in  1896,  succeeded  in  discharging  them  to  a  pure  white  by  adding  certain  organic 
solvents  to  the  tin  oxide  paste.  In  this  connection  the  use  of  aeetin  was 
patented  by  the  Farbwerke  Hochst,  and  tin  oxide  discharge  colours  were  put 
on  the  market  under  the  names  of — 

Discharge  white  P.N.  Discharge  yellow  P.N. 

„         blue  P.N.  ,,         green  P.N. 

These,  thickened  with  starch  and  British  gum,  were  printed  on  cloth  dyed 
with  colours  prepared  from  para-  and  meta-nitranilines,  nitrotoluidine,  amido- 
azo-benzene,  nitrophenitidine,  and  /3-naphthylamine. 

The  printed  goods,  well  dried,  were  then  steamed  for  5-8  minutes  in 
air-free  steam  at  100°  C,  and  if  the}-  contained  no  colours,  were  then  well 
washed,  soured  in  hydrochloric  acid  1.'.  'IV. .  washed  again,  and  [Kissed  through 
a  weak  solution  of  bleaching  powder,  which  increased  the  brilliancy  of  the  white 
and  improved  the  brightness  of  tin-  red  or  orange  ground  colour. 

For  blue  discharges  and  Aniline  black,  the  goods,  after  steamim.'.  were  treated 
successively  in  the  following  solutions,  through  which  they  passed  continuously 
at  the  full  open  width: — 

(1)  For  h  minute  through  hydrochloric  acid  1°  Tw.  at  60°  C. 

28 
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(2)  Cold  water. 

(3)  Warm  J  per  cent,  solution  of  bichromate  of  potash  in  hydrochloric 
acid  l°Tw.  at  60°  C. 

(4)  Hydrochloric  acid  1°  Tw.  at  60°  C.  for  1  minute. 

(5)  Well  washed  in  water  and  dried. 

For  yellow  and  green  discharges,  in  combination  with  black,  white,  and 
blue,  the  goods  are  simply  treated  in  a  solution  of  tartar  emetic,  followed  by 
a  thorough  washing  in  cold  running  water  to  re-oxidise  the  reduced  blue  and 
green  dyestuffs.  The  addition  of  a  little  peroxide  of  hydrogen  accelerates  the 
oxidation,  but  neither  bleaching  powder  nor  chrome  are  to  be  recommended,  as 
they  destroy  the  yellow. 

The  colom-s  being  the  tin  lakes  of  basic  dyestuffs,  are  not  remarkable  for 
their  fastness  to  soap. 

The  glucose-alkali  discharge  is  carried  out  in  the  same  way  as  for  Turkey 
reds,  except  that  the  printed  goods  are  treated  in  a  slightly  different  manner 
after  steaming.  Instead  of  being  run  through  a  boiling  solution  of  silicate  of 
soda,  they  are  passed  through  tepid  sulphuric  acid  at  8°  Tw.,  then  washed, 
soaped,  and  washed  again.  If  yellow  and  green  are  printed,  the  goods  are 
finally  chromed  as  usual  in  an  acidified  chrome  bath,  washed  well  and  dried. 

The  ordinary  alkaline  discharge  blue,  yellow,  and  green  as  used  for  Turkey 
red  may  be  employed  for  the  insoluble  Azo  reds  and  oranges.  The  addition 
of  17-18  per  cent,  of  glycerin  is,  however,  essential  to  the  securing  of  the 
most  perfect  discharges.  The  colours  are  very  fast,  and  in  this  respect 
the  glucose-alkali  discharge  is  superior  to  the  tin-oxide  process. 

Neither  method  is,  however,  applicable  to  colours  prepared  from  a-naphthyl- 
amine,  tolidine,  benzidine,  or  dianisidine,  none  of  which  can  be  satisfactorily 
discharged  by  any  practicable  reducing  agents  except  the  sulphoxylate  com- 
pounds (hydrosulphites). 

The  tin-oxide  process  of  H.  Schmid  and  the  alkali-glucose  process  of 
Schliepfer,  Wenner  &  Co.  are  therefore  limited  to  the  discharging  of  red  and 
orange  ground  colours  only.  Moreover,  both  processes  together  only  include 
the  application  of  a  very  small  number  of  dyestuffs,  so  that,  on  the  whole,  it  is 
not  surprising  that  they  have  been  superseded  by  the  hydrosulphite  process, 
which  is  not  merely  applicable  to  almost  every  insoluble  Azo  colour,  but  which 
is  much  simpler,  safer,  reliable,  and  successful  in  practice,  and  is  adaptable  to 
the  production  of  coloured  discharges  in  Basic,  Sulphide,  Mordant,  Pigment, 
and  Vat  dyestuffs. 

The  Hydrosulphite  Process. 

The  first  hydrosulphite  preparations  which  appeared  on  the  market — 
hydrosulphite  (B.A.S.F.)  and  hydrosulphite  0.  (M.,  L.  &  B.)— were  of  little 
practical  value  for  any  kind  of  calico  printing  on  account  of  their  instability  ; 
and  an  insoluble  zinc  preparation,  hydrosulphite  Z.,  was  of  scarcely  greater 
use,  because,  although  it  was  fairly  stable,  it  was  exceedingly  difficult  to  print, 
by  reason  of  the  fact  that  even  with  a  brush  furnisher  it  persistently  stuck  in 
the  engraving.  The  discovery  of  the  stable  and  very  soluble  hydrosulphite- 
formaldehyde  compounds  by  Baumann,  Thesmar,  and  Frossard,  chemists  at 
Ziindel's  Works  in  Moscow,  was  an  important  event  in  the  history  of  calico 
printing,  and  has  rendered  easy  the  production  of  discharge  effects  on  insoluble 
Azo  colours — effects  altogether  novel,  and  otherwise  impossible  of  attainment, 

Thickened  solutions  of  these  compounds  printed  on  Para  red  and  Para  brown 
give,  on  steaming,  remarkably  pure  white  discharges.  For  coloured  effects,  any 
dyestuffs  which  resist  the  powerful  reducing  action  of  the  hydrosulphites,  and 
which,  at  the  same  time,  are  capable  of  being  fixed  by  a  process  of  steaming, 
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are  suitable.  Of  these,  certain  basic  colours  are  the  most  important,  but  others, 
such  as  the  \ 'at  dyes,  Gallooyanine,  and  Modern  violet  groups,  and  the 
Sulphide  colours,  arc  coming  more  and  more  into  use  for  East  dark  Btyles. 

.1  Naphthylamine  clarets  and  Benzidine  and  Tolidine  pucea  are  only  dis- 
oharged  by  prolonged  ateaming  at  a  high  temperature,  such  as  is  obtained  in 
the  Simon-Weckerlin  apparatus.  But  by  adding  certain  catalytic  agents  to  the 
discharge  paste,  it  is  possible  to  produce  perfect  discharges  on  these  colours 
in  the  ordinary  " hydrosulphite  ager"  at  a  temperature  of  102°  C.  The  firm 
of  Meister,  Lucius  A  Briining  observed  that  the  presence  of  certain  compounds 
derived  from  the  action  of  formaldehyde  on  xylidine  and  other  amines  had 
the  effect  of  rendering  Naphthylamine  clarets  capable  of  bein'g  discharged  by 
the  usual  methods  of  Bteaming, 

In  1H05  they  put  on  the  market  a  product  of  this  kind  under  the  name  of 
Rodogen.  The  Rodogen  could  be  added  either  to  the  printing  colour,  or  the 
cloth  coidd  be  prepared  in  a  weak  solution  of  it  and  then  printed  with  the  same 

discharges  as  were  used  for  Para  red.     Roth  methods  gave  equally  g 1   results, 

the  latter  being  generally  preferred,  as  it  allowed  of  one  set  of  colours  being  used 
for  different  ground  colours.  The  only  objection  to  it  is,  that  the  shade  of 
claret  is  dulled  slightly. 

About  the  same  time  Wilhelm  found  that  certain  colouring  matters — 
Setopaline,  Alizarin  orange,  Khodamine—  increased  the  dischargeability  of 
Naphthylamine  clarets,  and  a  little  later  (Feb.  190G)  the  Iiadische  Co.  patented 
a  process  for  the  same  purpose — -a  process  so  simple,  elegant,  and  perfect  that  it 
almost  immediately  displaced  all  other  methods  then  in  use.  The  Badisohe  Co.'s 
patent  claimed  the  use  of  Induline  scarlet,  of  which  one-third  of  a  gramme  per 
kilo,  of  a  20  per  cent,  hydrosulphite  discharge  paste  is  quite  sufficient  to  produce 
a  fine  white  on  claret  and  chocolate  grounds. 

Another  method,  used  with  great  success  in  practice,  was  discovered  by 
Sunder,  and  described  by  him  in  the  Bulletin  de  In  SoaiU  Industrit  lie  de  Mid  house. 
Sunder's  method  consists  in  adding  a  small  quantity  of  anthraquinone  to  the 
discharge  colours,  and  while  it  yields  results  equal  to  those  obtained  by  the 
Radische  Co.'s  process,  it  has  a  slight  advantage  over  the  latter,  inasmuch  as 
in  large  patterns  the  white  is  entirely  free  from  the  faint  pinkish  tinge  imparted 
by  the  Induline  scarlet.  On  the  other  hand,  Induline  scarlet  can  lie  applied  in 
two  ways  like  Rodogen,  whereas  anthraquinone  being  insoluble  can  only  be 
mixed  with  the  printing  colour  in  the  form  of  a  finely  ground  paste.  The 
quantity  of  anthraquinone  required  to  produce  a  pure  white  is  from  7-10 
grammes  per  kilo,  of  printing  colour. 

The  two  processes  of  the  Radi.sehe  ( 'o.  and  Sunder  have  superseded  those  of 
inn  and  Thesmar  (iron  salts  and  nitrite),  Meister,  Lucius  &  Briining 
(Rodogen),  and  Wilhelm  (Setopaline,  etc.)  in  most  printworks,  and  may  be 
regarded  as  the  most  important  up  to  date. 

Tho  pinkish  appearance  of  large  patterns  discharged  by  the  Induline  scarlet 
method  may  be  avoided  by  using  Patent  blue  in  place  of  the  scarlet.  In  this 
case  20-30  times  more  dyeetuff  must  be  used,  but  the  discharge  takes  place 
more  rapidly. 

Oxidising  agents  printed  on  Para  red,  Naphthylamine  claret,  etc.,  preserve 
them  from  being  discharged,  by  counteracting  the  reducing  action  of  the 
hydrosulphite  discharge  "covers"  afterwards  printed  over  them.  On  red  and 
claret  the  resists  consist  of  citric  or  tartaric  acids,  with  chlorate  of  soda  under 
white  "covers,"  and  of  the  same  substancee  with  antimony  salts  under  basic 
colours.  On  Para  brown  an  alkaline  solution  of  copper  gives  the  beet  results 
under  white  discharges.     Recipes  for  these  and  other  " resists "  will  be  given  later. 

The  most  important  hydrosulphite-formaldehyde   preparations  in  common 
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(1)  Hvdrosulphite  N.F.  concentrated  (Hb'chst). 

(2)  Rongalite  C.  (Badische). 

(3)  Hyraldite  C.  extra  (Cassella). 

(4)  Hydrosulphite  N.F.  cone,  special  (Hb'chst). 

(5)  Rongalite  C.  special  (Badische). 

(6)  Hyraldite  A.  special  (Cassella). 

The  first  three  products  consist  essentially  of  the  formaldehyde  compound 
of  sodium  sulphoxylate  (XaHS02.CH.,0  +  2H20),  of  which  they  contain  85-88 
per  cent.  So  far  as  their  respective  reducing  powers  are  concerned,  there  is 
practically  nothing  to  choose  between  them ;  all  are  equally  effective,  and  may 
replace  each  other,  weight  for  weight,  in  any  of  the  recipes  given  hereafter.  The 
latter  three  preparations  consist  also  of  sulphoxylate-forrualdehyde,  but  contain 
in  addition  the  requisite  quantity  of  catalytic  agents  which  are  necessary  for  the 
discharging  of  Xaphthylamine  clarets  and  Benzidine  and  Tolidine  chocolates. 
The  general  name  for  all  sodium- sulphoxylate- formaldehyde  products  is 
"  Hydrosulphite,"  though,  strictly  speaking,  this  term  is  incorrect,  since  the 
true  hydrosulphites  consist  of  salts  of  an  acid  having  the  formula  H.,S00^, 
whereas  the  "  hydrosulphites  "  mentioned  above  correspond  to  sulphoxylic  acid 
H2S02. 

Basic  colour  discharges  contain,  in  addition  to  the  dyestuff,  hydrosulphite 
and  tannin,  certain  organic  substances — e.g.  aniline,  phenol,  acetin,  alcohol, 
glycerin,  etc., — which  not  merely  prevent  the  too  rapid  precipitation  of  the 
colour  lake,  but  which  also  influence  favourably  the  brightness,  keeping  qualities 
and  regular  working  of  the  colours.  Mordant  colours  of  the  Gallocyanine  and 
Modern  violet  group  are  made  up  as  for  the  "  steam  style,"  but  with  the 
addition  of  a  sufficient  quantity  of  "  hydrosulphite  "  to  discharge  the  dyed  Azo 
colour  grounds ;  and  the  same  may  be  said,  in  the  main,  of  the  Yat  dyestuffs, 
Sulphide  colours,  and  Pigment  colours.  Any  important  variation  from  type  will 
be  found  by  an  inspection  of  the  formula?  given  below. 

(a)  Discharges  on  Para  Red,  Para  Brown,  and  Nitro-toluidine  and 
m-Nitraniline  Oranges. 

Discharge  White  P. 

j  250  grms.  Hyraldite  C.  extra. 
<    50      „      glycerin  (optional). 
(  250      „      British  gum  paste. 
Dissolve  at  50-60°  C.  and  add  to— 

450  grms.  starch-tragacanth  paste. 

1000 


Para  Red  discharged  with  Hyraldite  C. 
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Discharge  White  II.  P. 
i  225  gnus,  hydrosulphite 

N  I ■'.  cone. 
\  200      „      British    gam 
I.  paste. 

Dissolve  at  50  <.'.,  cool,  and 
add 
i    10  grms.  formaldehyde 
40  per  cent. 
I    10      ,.      hydrochloric 
'I  acid  33°  Tw. 

50      .,      water. 
\50'i      ,,      starch  -  traga- 

cantll  paste. 

1000 


Para  Brawn  (Brown  Bali  R.)  discharged  with  hydro- 
sulphite  N.F.  cone. 


Discharge  White  II.  I\  is  especially  suitable  for  Para  browns,  but  White  I. 
is  almost  equally  effective,  though  the  goods  require  a  more  complete  washing. 
For  flannelettes  and  other  rough  cloths  it  is  advantageous  to  add  zinc  oxide 
to  both  the  above  discharges.  Zinc  oxide  acts  mechanically,  preventing  the 
undue  absorption  of  the  discharge  by  the  material,  and  simultaneously  improving 
the  white  by  forming  a  white  covering  over  the  fibres.  With  a  sufficiently 
strong  discharge,  however,  and  a  heavily  engraved  pattern,  the  use  of  zinc 
oxide  is  unnecessary,   and  its  absence  improves  the   working  qualities  of  the 

col. mi's. 

(1)  Basic  Colour  Discharges. — The  fastest  colours  are  obtained  with  a 
starch  tragacanth  thickening:  gum  Senegal  gives  more  level  shades  in  large 
patterns,  and  can  be  used  for  such,  but  it  gives  colours  which  lose  a  good  deal 
of  depth  in  washing,  and  should  therefore  be  avoided  as  much  as  possible. 
In  a  slightly  less  degree,  the  same  remarks  apply  to  British  gums. 

Among  the  basic  colours  which  withstand  the  reducing  influence  of  hydro- 
sulphites,  the  following  are,  perhaps,  the  most  generally  employed: — Auramiue, 
Thioflavine  T.,  Hhodamine  6  G.  extra,  Thioniue  blue  O.  or  G.O.,  Methylene 
yellow  II.,  Flavophosphine  R.  cone,  and  fast  Marine  blue  S.  extra. 


Yellow  P. 

Pink  P. 

Blce  P. 

Obabqe  P. 

Green  P. 
15 

Dk.  Blub  P. 

/Auramine  cone. 

Thioflavine  T 

20 

16 

Rhodaruine  6  G.  extra 

10 

4 

J  Thionine  blue  0.         .         .         . 
1  Fast  marine  blue  S.  extra 

25 

5 

30 

40 

40 

35 

40 

40 

30 

Alch.,1 

40 

40 

40 

40 

40 

40 

1  Water                             .          .          . 

100 

100 

100 

100 

100 

100 

Starch-tragacanth  paste 

200 

210 

200 

200 

200 

200 

Tannic  acid  solution  50  per  cent. 

100 

100 

100 

100 

100 

100 

Discharge  paste  CD. 

500 

500 

500 

500 
1000 

500 

500 

1000 

1000 

1000 

1000 

1000 

Disohabob  Pasti  CD. 

(20  grins,  starch. 
90      „      water. 

i   100      ..      4  per  cent,  gum  tragacanth. 
'    90      ,,      aniline  oil.     Boil,  cool  to  60°  C,  and  add — 
400  grins   hydrosulphite  X.F.  cone. 
Dissolve  at  G0°  C.  and  maintain  at  this  temperature  until  the  aniline  is  thoroughly 
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incorporated.  Properly  made,  the  paste  ought  to  be  homogeneous  and  of  a 
light  yellow  colour,  and  almost  as  transparent  as  gum  tragacanth  thickening. 

If  desired,  the  aniline  may  be  replaced  by  100  grms.  phenol;  and  acetin 
may  be  used  instead  of  alcohol. 

Rhodamine  pinks  require  to  be  exposed  to  the  air  for  a  considerable  time 
before  they  re-oxidise  to  their  full  shade  ;  and  as  this  is  a  tedious  operation,  they 
are  often  replaced  by  the  bright  but  more  fugitive  Phthalem  colours,  fixed 
with  chromium  acetate. 

Discharge  Pink. 

/    40  grms.  Erythrosine  A.  (or  Eosin  or  Phloxin). 

J    50  „      glycerin. 

\    60  „      starch, 

v  350  ,,      water.     Boil,  cool,  and  add — 

100  „      chromium  acetate  32°  Tw. 

f  200  „      Hyraldite  C.  extra. 

I  200  „      4  per  cent,  tragacanth  thickening. 

1000 

The  Phthalem  pinks  are  by  no  means  so  permanent  as  Rhodamine  (or 
Irisamine),  but  they  are  very  bright,  pure  colours,  and  require  no  special  treat- 
ment for  their  development  after  steaming. 

(2)  Mordant  Colour  Discharges. — The  application  of  the  mordant  colours 
to  the  production  of  discharge  effects  on  Para  red,  etc.,  is  confined  almost 
exclusively  to  the  printing  of  dark  blues,  obtained  from  Modern  violet  and 
Modern  blue  (Durand  and  Huguenin),  Chrome  violet  blue  (Geigy),  and  the 
lighter  blue,  Chromoglaueine  (Hbchst).  Other  dyestuffs  of  the  Galloeyanine 
group  may  also  be  employed. 

The  Phthalem  colours  already  given  are  also,  in  a  sense,  mordant  colours 
when  fixed  with  chromium  oxide,  though,  as  a  rule,  they  are  not  included  in 
this  category. 

Navy  Blue  C.V.B. 

30  grms.  Chrome  violet  blue. 
80      „      acetic  acid  9°  Tw. 
20      ,,      acetin. 
265      ,,      water. 
75      ,,      starch. 
200      „      5  per  cent,  tragacanth  thickening. 
.    30      ,,      olive  oil. 
Boil,  cool,  and  add — 

100  grms.  chromium  acetate  30°  Tw.- 
50      ,,      tannin  solution  50  per  cent. 
300      ,,      discharge  paste  R.  60  per  cent. 

1050  =  1000  when  boiled. 

Navy  Blue  C.G. 

j    50  grms.  Chromoglaueine  V.M.  40  per  cent,  paste. 

(  200      „  water. 

150      „  starch  paste,  20  per  cent. 

200      „  6  per  cent,  tragacanth  thickening. 

100      „  chromium  acetate  30°  Tw. 

300     ,,  discharge  paste  R.  60  per  cent. 

1000 
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Discharge  Paste  R.  60  per  cent. 

tii  ill  -nii^.   I!  i  Badische). 

400      ,,      6  per  cent,  tragacanth  thickening. 

1000 
Blue  1900  and  Modern  violet  40  percent    paste  may  be  applied  like  Navy 
blue  C.V.B.   and    Navy   blue   C.G.    respectively.     The   addition   of   tannin    is 
beneficia]  in  both  cases,  inasmuch  as  it  inora —  the  fastness  of  the  colour,  and 

gives  it  a  bluer  tone  than  can  be  obtained  from  the  chrome  lake  alone. 

The  mordant -blur  discharges  find  their  chief  use  in  the  production  of  tlie  well- 
known  and  popular  "  Blue  and  Red"  style,  which  was  formerly  produced  either 
by  the  alkaline  Indigo  discharge  on  Turkey-  and  Para-reds,  or  by  tannin  resists 
under  the  latter. 

Al.lUMEN     DISCHARGE    COLOURS. 

The  albumen  discharge  colours  are  of  secondary  importance,  and  are  only  used 
occasionally.  The  pigments  used  consist  for  the  most  part  of  the  tannin  lakes 
of  the  basic  clours:  the  most  important  pigment  colour — lead  or  chrome  yellow 
— is  unreliable,  since  it  is  apt  to  be  destroyed  by  the  "hydrosulphite"  in  Bteaming; 
and  although  it  sometimes  withstands  the  reducing  action,  it  is  not  to  be 
depended  upon.  The  other  ordinary  pigment  colours  are  either  more  or  less 
affected  in  the  same  way  or  they  otter  no  advantages  over  the  tannin  lakes. 

The  tannin  lakes  are  prepared  by  precipitating  a  mixed  solution  of  dyestuff 
and  tartar  emetic  with  a  solution  of  tannin.  The  precipitate  is  washed  well  with 
water  and  then  filtered  to  a  consistency  corresponding  to  50  grammes  of  the 
original  dyestuff  per  kilogramme  of  paste. 

The  printing  colours  are  prepared  as  follows  : — 


Yellow. 

Green.             Blue. 

Tliionine  blue  i:.0.  lake      . 

Sturcli-tragacaiith  thickening 

Blood  or  egg  albumen  50  per  cent,  solution 

Discharge  paste  R.  60  per  cent.  . 

400 
150 
150 
300 

100                  400 

300 

150                  150 

150                    150 

300                    300 

1000 

1000 

1000 

Treatment  of  the  (Joods  after  Printing. — After  printing,  the  pieces  are 
well  but  not  too  hardly  dried,  and  then  steamed  for  2-3  minutes  in  the 
"hydrosulphite  ager"  at  102-103°  C.  They  are  then  allowed  to  lie  ex- 
posed to  the  action  of  the  air  for  a  short  time  in  order  to  re  oxidise  the  leuco 
compounds  of  the  colouring  matters,  and  finally  fixed,  washed,  and  soaped. 
Tannin  colours  are  run  through  1-2  per  cent,  solution  of  tartar  emetic,  and, 
when  associated  with  mordant  blues,  are  further  passed  through  a  chrome  bath, 
which  promotes  the  re-oxidation  of  all  leuco  compounds  but  that  of  Hhodamine. 
The  fixing  in  tartar  emetic,  the  "chroming,"  and  the  subsequent  washing.  soaping, 
and  drying  are  all  done  in  the  open  width,  and,  as  a  rule,  in  a  continuous  manner. 
In  this  way  all  chance  of  the  colours  " marking  off"  is  avoided. 

Vat  ami  Sulphide  Colours  on  Paha  Rkd,  etc. 

The  composition  of  Vat-  and  Sulphide-colour  discharges  on  insoluble  Azo 
colour  grounds  differs  only  from  that  of  the  ordinary  printing  colours  in  that 
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the  quantity  of  hydrosulphite  is  increased  sufficiently'  to  discharge  the  dyed 
grounds.  With  the  exception  of  Indigo,  very  few  of  the  vat  dyestuffs  are 
employed  for  this  purpose,  but  the  Sulphide  colours  are  used  fairly  extensively 
for  some  styles,  and  it  is  not  unlikely  that  both  groups  will,  in  the  future,  find  a 
wider  application  for  all  classes  of  fast  discharge  work. 

The  following  recipes  are  typical  of  the  way  in  which  these  colours  are  made 
up  for  discharging  Para  red,  Para  brown,  and  other  grounds  destroyed  by 
"  hydrosulphite." 

Indigo  Blue  Discharge. 

(  150  grms.  hydrosulphite  N.F.  cone. 
|  125      „      water. 
Dissolve  at  50°  C.  and  add  to  — 

575  grms.  alkaline  thickening  (for  Indigo). 
Cool  and  add — 

150      ,,      Indigo  L.  20  per  cent,  paste  (Badische). 

1000 

Brom-Indigo  may  be  applied  in  the  same  manner ;  it  gives  a  redder  shade  than 
either  Indigo  L.,  Indigo  pure,  or  Indigo  M.L.B.  Lighter  shades  may  be 
obtained  by  reducing  the  proportion  of  Indigo. 

Indanthkene  Colour  Discharges. 


Blui;. 

Yellow.          Green. 

f   f  Indaiithrene  blue  G. CD.  paste 
|  -!           „           yellow  G.  paste     . 
•J    (  Glycerin            .... 
|       Zinc  oxide  50  per  cent,  paste    . 
1     Water 

(  British  gum  thickening   . 

-1  Rongalite  C.     . 

|_  Caustic  soda  91°  Tw. 
Potassium  carbonate 

100 

75 

100 
50 
360 
190 
50 
75 

ioo 

75 
100 

50 
360 
190 

50 

75 

40 
60 

100 
50 
360 
190 
50 
75 

1000 

1000 

1000 

Indaiithrene  Yellow  discharge  on  Para  Ked. 
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ISl.lK. 

VlOLBT. 

blue  -  B.D.  paste 

|  Cilia  \  iolet  B.  or  R.  paste   . 

"1  Cum  Senegal  40  per  cent    . 

1  British  gum-paste  thiokeniii 

China  olaj  50  percent,  paste 

Eydroanlphite  N.F.  cone.   . 

260 

120 
190 

90 

50 

100 

200 

250 
120 
190 
90 
50 
100 
200 

1000 

1000 

The  "hydrosulphite"  is  added  last  at  50  C,  and  then  the  whole  is  well 
Btirred  until  oomplete  solution  ensues.  The  Ciha  colours  may  be  toned  as 
desired  by  miring  them  with  any  dyestuff  which  can  he  fixed  as  a  leuco 
compound  (Indigo  and  the  Sulphide  and  [ndanthrene  colours,  for  example), 
and  by  this  means  it  is  possible  to  obtain  a  variety  of  extremely  last  discharge 
effects. 

SULPHIDE  1  'nun  1:  1  »i>i-i iauuks.  —  Most  of  the  Sulphide  colours  now  on  the 
market  are  more  or  less  capable  of  yielding  satisfactory  discharge  effects  on  the 
insoluble  A-zo  dyes.  The  Pyrogene,  Kyrogene,  Thiogene,  and  [mmediaJ  colours, 
etc.,  are  all  suitable  for  the  purpose,  but  perhaps  the  most  extensively  employed 
are  the  two  specially  prepared  brands  of  Meister,  Lucius  &  Briining,  and  L. 
Oassella  &  Co.,  namely,  the  1>.  brands  of  the  Thiogene  colours  (M.,  I..  &  ]',.)  and 
the  "Immedial"  colours  "soluble''  (CasBella).  Both  these  groups  are  quite 
soluble  in  caustic  soda  without  the  addition  of  sodium  sulphide,  and  their  intro- 
duction has  considerably  simplified,  and  rendered  more  certain  the  results  of, 
all  processes  connected  with  the  application  of  the  "Sulphide  colours." 

The  following  direction-  ma]  I bserved  in  the  preparation  of  colour-dis- 
charges on  Para  red,  etc. 

St  i.riiii'E  Blub  Discharge. 

40  grms.  Thiogene  blue  B.D.  cone. 
50     „     glycerin. 
50      „      caustic  soda  100°  Tw. 
100      ,,      China  clay  50  per  cent,  pa 
270     ,,     British  gum  starch  thickening. 
150      ,,      hydrosulphite  N.F.  cone. 
II'  1!  to  50°  C,  cool,  and  add  gradually — 
310  grms.  caustic  soda  77°  Tw. 

1000 

British  Gum-Starch  Thickening 

100  grms.  maize  starch. 
200  „  British  gum. 
700      „       water. 

1000 
Boil  and  cool. 

Other  Thiogene  colours  are  prepared  for  discharge  work  in  a  similar  manner 
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Immedial  Colour  Discharge. 

40  grins.  Immedial  colour. 
20      „      caustic  soda  77°  Tw. 
50      „      glycerin. 
100      „      water. 

140      „      British  gum-starch  paste  (page  441). 
Heat  to  50°  C,  cool,  and  add — 

150  grms.  alkaline  thickening  (see  Indigo  printing). 
500      „      Hyraldite  thickening  50  per  cent. 

1000 

Hyraldite  Thickening  50  per  cent. 
J  500  grms.  Hyraldite  C.  extra. 
)  500      „      British  gum  paste. 

The  above  will  serve  as  a  type  of  all  Immedial  colour  discharges,  equal  in 
strength  and  suitable  for  the  style. 

After  printing  Indanthrene,  Ciba,  and  Sulphide  colours,  and  also  Indigo  on 
Para  red,  etc.,  the  goods  are  dried  well,  steamed  2-3  minutes  at  102°  C, 
allowed  to  air,  and  then  washed  well  in  the  open  width.  A  run  through  a 
dilute  solution  of  bichromate  of  potash  is  beneficial  in  re-oxidising  the  reduced 
dyestuffs,  and  a  treatment  in  dilute  hydrochloric  acid  improves  the  brightness 
of  Indigo,  Indanthrene,  and  Ciba  colours.  The  goods  are  finally  washed  again, 
soaped,  and  dried. 

(b)  Discharges  on  H.  Schmid's  Bistre. 

We  owe  to  Henri  Schmid  an  elegant  process  for  obtaining  white  and 
coloured  discharges  (including  a  fine  red)  on  a  bistre  or  chocolate  ground, 
resulting  from  the  superposition  of  Aniline  black  on  Para  red.  The  red-dyed 
cloth  is  first  padded  in  a  weak  Aniline  black,  then  gently  dried  to  prevent  the 
oxidation  of  the  aniline,  and  finally  printed  in  the  discharge  colours.  The  red 
is  obtained  by  printing  a  substance — acetate  of  soda — which  prevents  the 
development  of  the  black  during  the  steaming  operation,  but  which  has  no 
effect  upon  the  Para  red  itself.  The  other  colours  and  the  white  must,  of 
course,  resist  the  black,  and  simultaneously  discharge  the  red  beneath  it. 
For  this  purpose  the  basic  colour  discharges  given  on  page  437  are  used  with 
the  addition  of  120-150  grammes  acetate  of  soda  per  kilogramme  of  printing 
colour.     The  red  and  white  discharges  are  prepared  as  follows  : — 

White  Discharge  S.B. 

(  250  grms.  Hyraldite  C.  extra. 
|  600      ,,      6  per  cent,  tragacanth  thickening. 
Dissolve  at  50-60°  C,  cool,  and  add — 
150  grms.  acetate  of  soda. 

1000 

Red  Resist  S.B. 

Sodium  acetate  (crystals) 

Sulphite  of  potassium  90°  Tw.  . 

Gum  Senegal  30  per  cent,  (or  tragacanth) 

1000  1000 

No.  II.  gives  the  brightest  red. 


I. 

11. 

150 

100 

125 

850 

775 
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The  bistre  or  ohooolate  ground  bo  be  discharged   is  obtained  by  padding 
Para-red  dyed  cloth  in  the  weak  Aniline  black  given  below  : — 

Bl.ACK    FOR    BlSTRE. 

x    f       75  grins,  aniline  salt. 

|  1000      „      water. 
. .    I      35      „      chlorate  of  soda. 
|     750       „       water. 

, ..    f      40     „     yellow  prussiate  of  potash. 


to  3j  litres  with 
mi  air,  and  then 
are    passed   in 


in,  i,  i 

reo 

40 
.  1000      „       water. 
Mi\  solutions  I.,   II.,  and    III.  when   cold,  and    make   the  whol 

water.      Pad   the  red   cloth   in   this  solution,   dry  it    gently  in 

print    on    the    discharge    colours.       After    steaming,    the    g I 

succession   through   tartar  emetic,  water,   "chrome,"  water,  snap  and  water,  and 

then  dried. 

Another  method   of  obtaining   similar   results    is   based    upon   the  fact  that 
Ferrocyanide  of  zinc  fixes  basic  colours.     In  this  instance  the  colours  are  mixed 

with  zinc  oxide  and  hydrosulphite,  and  the  Aniline  black  contains  an  excess 
of  yellow  prussiate.  The  zinc  oxide  plays  the  double  rule  of  a  resist  for  the 
black  and  a  fixative  for  the  colours. 

Zl\i    OXIDK-HVDBOSULPHITE  RESIST   DISCHARGES  OS    Hf.NIU   SCHMID's    BlHTBE. 


15LUE  Z. 

Yellow  Z.          Gbeen  Z. 

■  Thionine  blue  G.O. 
I  Thioflavine  T.      .        .        . 
i  i  llyoerin      .... 
'  British  gum  paste 

Dissolve,  cool,  and  add — 
Hydrosulphite  paste  F. 

30 

60 

210 

700 

... 
30 
60 
210 

700 

7-5 
22-5 
60 

210 

700 
1000 

1000 

1000 

Hydrosulphite  Paste  F. 

(    80  grms.  zinc  oxide. 
|     90      „      British  gum  powder. 
Beat  well  into  a  creamy  paste  with — 

280  grins,  water. 
Boil,  cool  to  50-60°  C,  and  add — 

250  grms.  hydrosulphite  N.F.  cone. 


rim 


For  heavy  patterns  the  amount  of  hydrosulphite  may  be  reduced  to  175  grms. 
For  these  colours  the  quantity  of  yellow  prussiate  in  the  black  may  be  increased 
to  40  grms.  per  litre  with  advantage. 

1'rint  theahove  BlueZ.,  Yellow  Z.,  and  Green  Z.,  together  with  White  S.E  and 
Red  resist  S.M.,  on  the  bistre  ground  ;  steam  2-3  minutes  at  102°  C  in  air-free 
steam,  and  pass  through  a  weak  chrome  bath  at  50°  C.  ;  wash  well  and  dry. 

This  process  yields  very  bright  discharge  effects  on  a  tine  chocolate  ground. 
The  red  is  exceedingly  rich  and  brilliant,  and  is  far  superior  to  the  red  obtained 
by  any  other  means.  The  zinc  oxide  colours  are  more  brilliant  than  the  tannin 
colours  with  aniline  or  phenol,  but  they  are  not  so  fast  to  soaping,  although 
sufficiently  so  for  most  styles. 
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(c)  Discharge  Effects  on  a-Naphthylaniiiie  Claret  and  Benzidine 
and  Tolidine  Chocolates. 

The  production  of  white  and  coloured  discharges  on  dyeings  of  the  above 
three  colours,  and  especially  on  the  most  important  of  them — a-Naphtbylamine 
claret — has  occupied  the  attention  of  colour  chemists  ever  since  the  successful 
discharging  of  Para  red  was  accomplished. 

The  "  Stannous  Oxide "  and  "  Glucose  Alkali "  processes  are  absolutely 
useless  for  the  purpose ;  and,  as  previously  noted,  even  the  strongest  hydro- 
sulphite  mixtures  give  only  an  imperfect  or  half  discharge  on  a-Naphthylamine 
claret,  except  at  the  high  temperature  (130°  C.)  of  the  Simon- Weckerlin  rapid 
ageing  apparatus.  Where  the  ordinary  "  hydrosulphite  ager"  (temp.  102°- 
104°  C.)  is  employed,  white  and  indeed  good  coloured  discharges  can  only  be 
obtained  by  the  addition  of  Induline  scarlet,  Anthraquinone,  Patent  blue, 
Setopaline,  etc.,  to  the  hydrosulphite  discharge  paste.  In  the  absence  of  these 
and  similar  substances  (which  are  supposed  to  act  catalytically),  it  is  impossible 
to  obtain  satisfactory  results  under  ordinary  conditions ;  and  even  with  Seto- 
paline, Patent  blue,  and  Induline  scarlet,  the  whites  are  apt  to  be  somewhat 
impure,  owing  to  the  reoxidation  of  these  colours.  To  some  extent  this 
defect  can  be  overcome  by  a  thoroughly  drastic  steaming,  followed  by  the  im- 
mediate soaping  of  the  goods  ;  and  for  white  discharges  alone,  a  run  through 
acidulated  bleaching  powder  solution  cleans  up  the  whites  perfectly.  Coloured 
discharges,  however,  will  not  stand  the  "  chloring  "  operation,  and  therefore  the 
goods  should  be  well  soaped  as  soon  as  possible  after  steaming.  Anthraquinone, 
being  almost  colourless,  is  not  liable  to  sully  the  "  whites  "  ;  and  although  a 
much  larger  quantity  of  it  is  required  than  of  Induline  scarlet  to  obtain  the 
same  results,  its  employment  does  away  with  a  strong  soaping,  and  consequently 
allows  of  some  economy  being  effected  in  the  cost  of  dyestuffs ;  for  the  colours 
of  patterns  that  have  to  be  heavily  soaped  must  be  made  darker  than  is  other- 
wise necessary,  in  order  to  allow  for  loss  of  depth  in  process.  On  the  other  hand, 
the  actual  soiling  of  the  "  whites "  with  Induline  scarlet  at  the  strength  used 
is  so  slight  as  to  be  unnoticeable  in  all  but  the  largest  designs ;  and  as  it  is 
extremely  reliable  in  work,  and  can  be  applied  either  in  the  naphthol  prepare, 
the  diazo  solution,  the  printing  colour,  or  to  the  dyed  material  directly  by 
padding,  it  is,  on  the  whole,  the  most  useful  addition  to  employ,  as  it  is  certainly 
the  most  convenient.  The  impregnation  of  the  fabric  during  dyeing  or  after 
dyeing  has  the  advantage  over  the  addition  to  the  printing  colour,  in  that  the 
same  range  of  colours  can  then  be  used  indiscriminately  for  Para  red,  Para 
brown,  Naphthylamine  clai-et,  Tolidine  puce,  etc.  The  simplest  method  is 
to  add  the  requisite  quantity  of  Induline  scarlet  (0-25-0-5  grm.  per  litre)  to 
either  the  naphthol  prepare  or  to  the  diazo  solution,  and  dye  in  the  usual  way. 
The  dyed  goods  are  then  soaped  to  render  the  discharging  somewhat  easier,  and, 
if  desired,  they  may  also  be  brightened  by  a  previous  souring  to  remove  the 
excess  of  diazo  solution,  which,  if  allowed  to  remain,  turns  brown  and  dulls  the 
shade,  besides  increasing  its  resistance  to  the  discharge  paste.  Neither  soaping 
nor  souring  affect  the  Induline  scarlet  prepared  pieces. 

The  duration  of  the  steaming  operation  is  an  important  factor  in  the  dis- 
charging of  Naphthylamine  claret,  and  indeed  of  all  insoluble  Azo  dyes.  If  the 
speed  of  the  printed  goods  is  so  regulated  that  they  occupy  from  five  to  six 
minutes  in  passing  through  the  "ager"  at  102°  C,  or  if  they  are  steamed  twice, 
it  is  possible  to  obtain  good  whites  on  claret  with  reduced  quantities  of  both 
Induline  scarlet  and  hydrosulphite  ;  in  fact,  an  excellent  white  has  been  obtained 
in  this  way  by  printing  a  paste  containing  only  120  grammes  of  hydrosulphite 
per  kilogramme  on  cloth  dyed  in  a  diazo  solution  containing  as  little  as  0-25 
gramme  of  Induline  scarlet  per  litre.     As  a  rule,  however,  it  is  inconvenient  to 
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prolong  the  Bteaming,  and  consequently  about  double  the  :ili< >vt>  quantities  of 
scarlet  and  hydro.sulphite  are  used  for  the  finer  patterns  usually  employed  in 
discharge  work  on  deep  clarets.  For  ordinary  shades  of  claret  dyed  like 
Paianitraniline  red,  on  a  2\  peroent,  naphthol  prepare,  but  containing  [nduline 
scarlet,  a  satisfactory  white  is  given  with  rather  more  than  half  the  quantity  of 
hydrasulphite  required  to  obtain  comparable  results  cm  Para  red. 

In  general,  however,  all  risk  of  an  imperfect  discharge  is  avoided  by  using 
discharge  pastes  containing  from  20  '-'•"'  per  cent,  of  their  weight  of  hydro- 
Sulphite-formaldehyde  I ipounds.      The  further  addition   of   aunnoniuin  oxalate 

has  a  beneficial  influence  on  the  effectiveness  of  the  discharge;  it  dissociates 
in  steaming,  and  the  liberated  oxalic  acid  supplements  the  action  of  the  steam 
in  decomposing  the  hydroaulphite. 


(1)  Discharges  on  u-Naphthylamine  Claret  dyed  with  the  addition  of  05 
grin.  Induline  Scarlet  per  litre  of  the  Diazo  Solution  or  of  the 
Naphthol  Prepare. 

On  cloth  prepared   and   dyed   by   this   method,  discharge   effects  are  easily 
obtained  by  printing  the  same  colours  as  are  used  for  Para  red  and  Para  brown. 

The  same  applies  to  other  difficultly  dischargeable  A/.o  colours  prepared  in  the 
same  way.  No  modification  of  the  printing  colours  is  required,  and  therefore 
pieces  dyed  in  red,  brown,  chocolate,  orange,  and  puce  can  all  be  wound  on 
one  roll,  and  printed  in  succession  without  intermission,  and  without  the  loss 
of  time  occasioned  by  the  emptying  out  and  washing  up  of  half  a  dozen  colour 
boxes  and  rollers,  and  perhaps  a  dozen  doctors.  A  white  discharge  which  has 
given  excellent  results  on  claret  in  practice  is  made  up  as  follows : — 


Wm it-:  N.l-'.o. 

250  grins,  hydrosulphite  N'.F.  cone. 
700     „     British  gum-starch  paste. 
Dissolve  at  60°  C,  cool,  and  add  — 

")0  grins,  oxalate  of  ammonia  5°  Tw. 


I1' 


1000 

Print  white  and  colours  (and  if  a  black  is  required,  a  prussiate  Aniline 
black  01  a  Logwood-iron  black);  dry  and  steam  '_'  .".  minutes  in  air-free  steam 
at  102°  C.  ;  pass  through  a  1-2  per  cent,  solution  of  tartar  emetic  ;  wash  well, 
and  pass  through  a  cold  .'.  solution  of  bichromate  of  soda  ;  wash,  soap,  wash, 
and  dry. 

Kodogen  may  be  used  instead  of  Induline  scarlet,  but  is  by  no  means  so 
efficient. 


(2)  Discharges  on  u-Naphthylamine  Claret,  etc.,  with  the  addition 
of  the  Catalytes  to  the  Printing  Colours. 

In  operating  by  this  method  the  cloth  is  dyed  exactly  as  described  Under 
insoluble  A  zo  colour  styles,  and  the  substances  that  are  necessary  to  effect  the 
discharge  are  all  contained  in  the  various  printing  pastes.  In  general,  only 
three  catalytic  agents  are  used,  namely,  Induline  scarlet,  Anthraquinone,  and 
Patent  blue,  and  of  these,  Induline  .scarlet  is  the  most  popular,  and  perhaps  the 
best,  though  Anthraquinone  is  strongly  recommended  in  a e  quarters,  and  in 

the  hands  of  Sunder,  who  first   described  its  086   in   this  Connection,  yielded  both 
white  and  coloured  discharges  equal  to  any  produced  by  other  means. 
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(o)  Discharges  with  Induline  Scarlet. 

White  Discharge  I.N. 

t  250  grins,  hydrosulphite  N.F.  cone. 
■!     50      ,,      glycerin. 

(  350      „      5  per  cent,  tragaennth  water  thickening. 
Dissolve  at  60°  C.  and  add — 

320  grms.  starch  paste. 
30      ,,      1  per  cent,  solution  of  Induline  scarlet. 

1000 
Heat  gently  until  the  scarlet  is  reduced. 

Hydrosulphite  N.F.  cone,  special,  or  the  corresponding  Hyraldite  A.  special 
(Cassella)  or  Rongalite  C.  special  (Badische),  may  all  be  used  instead  of  the  ordi- 
nary formaldehyde  compounds  of  hydrosalphites.  They  contain  the  necessary 
catalytes. 

Thus— 

White  Discharge  H.A. 

f  250  grms.  Hyraldite  A.  special. 
|  750      „      starch  tragacanth  paste. 
Dissolve  at  60°  C.  and  cool. 

1000 
The  coloured  discharges  may  be  prepared  as  under : — 


Navy  I.N. 

Yellow  I.N. 

Blue  I.N. 

Green  I.N. 

/  Auraniine  couc.        .... 
Thioniue  blue  G.O. 
Fast  marine  blue  S.  extra 
J  Water     ...... 

Acetin 

Starch-tragacanth  paste  . 

\  Alcohol 

Tannin  50  percent,  solution  iu  water 
Turkey-red  oil  25  per  cent. 
Discharge  paste  I.N.  50  per  cent   "j 

or 
Discharge  paste  S.  50  per  cent.       ) 

30 
JO 
40 
20 

350 
30 

100 
40 

350 
1000 

20 

40 
40 
20 

360 
30 

100 
40 

350 

20 

120 
50 
20 

30t> 

90 
50 

350 

22  5 
7  5 

100 

50 

20 
320 

100 
50 

350 

rooo 

1000 

1000 

Discharge  Paste  I.N.  50  per  cent. 

j  500  grms.  hydrosulphite  N.F.  cone. 
■;  450      „      starch-tragacanth  paste. 
(    50      „      2  per  cent,  solution  of  Induline  scarlet. 
Dissolve  at  60°  C.  and  warm  until  the  scarlet  is  reduced. 

Discharge  Paste  S.  50  per  cent. 

500  grms.  Hyraldite  A.  special. 

500      ,,      starch-tragacanth  paste  or  British  gum-starch  paste. 


1000 
The  addition  of  aniline  or  phenol  to  the  above  colours  in  the  proportion  of 
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|u  50  grams,  per  kilo,  is  beneficial,  inasmuoh  as  ii  prevents  t lie  premature 
precipitation  of  the  colour  hike.  In  Buofa  cases  the  alcohol  and  a  portion  of  the 
glycerin  may  lie  omitted  with  advantage. 

If  anything,  phenol  is  pre  oiline  in  all  hydrosulphite  disoha 

the  A /.i i  colours  developed  on  the  fibre.  The  aniline  colours  will  keep  good  for 
months,  especially  if  formaldehyde  be  also  added,  but  they  yield  slightly  duller 
shades  than  those  prepared  with  phenol. 

Another  method,  patented  by  the  Bayer  Co.,  consists  in  adding  a  solution  of 
tannin  in  glycerin  to  the  discharge  pastes  containing  -  -3  per  cent,  of  phenol. 
The  method  resembles  the  preceding,  but  is  said  to  yield  superior  results,  the 
colours  being  rery  clear  and  brilliant.  <>ne  example  will  suffice  to  illustrate  the 
practical  application  of  this  process: — 

DISCHARGE   lh  i  i:  T.G. 

(    20  grins.  Tbionine  blue  G.O.  \ 
1    30     „      glycerin.  { 

j     10      „      acetin.  I 

(  1  in      „       water.  ) 

Dissolve,  and  add  hot  to — 

L'OO  Lrrms.  starch  tragacanth  paste. 
Heat  until  the  blue  is  dissolved  completely,  then  cool,  and  add,  when  lukewarm, 
f    30  grms.  phenol. 
I    90      „      water. 
Aii' I  when  eold, 

80  grms.  tannin-glycerin. 
400      ,,      50  per  cent,  discharge  paste  I.N. 

1000 

Other  colours  are  made  similarly  by  replacing  the  blue  with  suitable  dye- 
stutl's,  thus : — 

For  Vi:i  LOW  :    -  f  20  grms.  of  either  Auramine  cone,  or 

(  Thioflavine  T. 
For  Green: —    I     3  puts  yellow. 

|     1  part   blue. 

For  Pink: —       f    50  grms.  Erythroaine  A.  1         ,mn 

\  ,,.  ,  "  c    i  ,ft.T         per  1000  grms. 

I  100      „      acetate  of  chrome  30   Tw.  J  v 

In  the  pink  omit  both  the  tannin-glycerin  and  the  phenol. 

T Austin-Glycerin. 

(  100  parts  tannic  acid. 
\     60      „     glycerin. 
Heat  together  until  a  perfectly  smooth  syrup  is  obtained. 

Print,  steam,   fix,  and   wash   all   the   foregoing  colours  in  exactly  the 

manner  as  for  Para  reds. 

(4)  Discharge  with  Anthraqutnonb  in  the  Printing  Colours. 

The  only  essential  difference  between  the  formulas  of  these  colours  and  those 
containing  [nduline  scarlet  is  in  the  replacement  of  the  scarlet  bj  a  larger 
quantity  of  Anthraquinone,  In  all  other  particulars,  the  recipes  given  above 
will  be  a  sufficient  guide  to  the  preparation  of  Anthraquinone  discharges.     The 

simplest  method  of  effecting  the  m asary  modifications  is  to  pi  ndard 

discharge  paste,  containing  the  requisite  proportion  of  Anthraquinone  in  the  form 
of  a  finely  ground  p 
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Discharge  White  X.F.  A. 
250  grms.  hydrosulphite 

X.F.  cone. 
350      „      5  per  cent,  tra- 
gacanth 
thickening. 
Dissolve  at  60°  C.  and  add 
350  grins,  starch  paste. 
Cool  and  add 

/      7 '5   grms.    Anthraqui- 
1  none  ground 


o-Naphthylamine  Claret  discharged  with  Rongalite 
and  Anthraquinoue. 


42  5 


1000 


up  in — 
water. 


A  little  glycerin  and  ammonium  oxalate  may  be  added  with  advantage. 

For  coloured  discharges  the  proportions  given  below  have  yielded  good  results 
in  practice  ;  all  the  colours  were  made  on  the  type  of  the  blue. 

Discharge  Blue  A.N.  ox  Claret. 

/    20  grms.  Thioiiine  blue  CO. 
)    30      „      glycerin, 
i    10      ,,      acetin. 
(  100      „      water. 
Dissolve,  and  add  to — 

200  grms.  thick  starch-tragacanth  paste. 
Heat  again,  cool  a  little,  and  add — 
(    30  grms.  phenol  in — 
\    80 
Cool,  and  add — 
80 
/200 
\200 

I      6 

1  a 


water. 

tannin-glycerin  (see  above), 
hydrosulphite  X.F.  cone,  dissolved  in- 
starch-tragacanth  paste. 
Authraquinone,  ground  up  in — 
water. 


1000 

Yellows  : — Auramine  or  Thioflaviue. 
Greens: —  ,,  „  and  blue. 

Print,  steam,  and  treat  generally  as  for  other  discharges  on  clarets,  etc. 
A  white  discharge  on  Naphthylamine  claret-  with  Patent  blue  may  be  made 
according  to  the  following  directions  : — 

White  Discharge  P.B. 

20  grms.  Patent  blue. 

80      „     glycerin. 

50      ,,      water. 
285      „      starch-tragacanth  paste. 
Boil,  cool,  and  add — 

40  grms.  phenol. 

25     .,     formaldehyde  40  per  cent. 

{250      „      hydrosulphite  X.F.  cone,  dissolved  in— 
250      ,,      British  gum  paste. 


1000 
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This  diaoharge  is  only  suitable  for  white  patterns,  sinoe,  in  order  to  obtain 

pure  uliitc.s,  it  nmsi  ho  soaped  strongly  im iiately  after  steaming,  to  prevent 

tin1  leuoo  oompound  of  the  blue  from  re  oxidising  on  the  fibre, 

Any  of  the  Mordant,  Sulphide,  and  Yal  colours  thai  are  suitable  for  dis- 
oharging  Para  red  are  equally  suitable  for  discharging  Naphthylamine  claret 
when  OOmbined  with  [ndulinc  scarlel  or  Antliraiininone. 

U'lun  any  hydrosulphite  discharge  white  is  to  be  covered  with  Aniline  black, 
an  addition  of  both  zinc  oxide  and  acetate  of  soda  is  essential  t<i  the  production 
of  a  clear-cut  white  pattern.  The  best  results,  too,  are  obtained  when  the  two 
colours  a  it  printed  and  steamed  separately;  if  printed  and  .steamed  together, 
the  ohlorate  of  the  black  is  apt  to  counteract  the  reducing  influence  of  the 
hydrosulphite,  and  thus  prevent  the  perfect  discharge  of  A/.o  colour  ground. 
Suitable  "whites"  for  this  cover  style  are  the  following; — ■ 

Win ir.  Discharges  ni  BZsisT  Black  Covers. 


I. 

II. 

British  .yum  (light)  .... 

Bofl,  eool  to  60°  C,  and  aiM— 
Hydrosulphite  N.l'.  cone. 
1  peroent  aol,  Imluline  scarlet 
Acetate  of  soda ..... 

grms. 
100 
100 

400 

250 
150 

grms. 
100 
100 
370 

250 
30 
150 

1000 

1000 

I.  is  used  for  Para  red  and  Nitrotoluidine  oranges. 

II.  ,,  Naphthylamine  clarets. 

Print  the  white  on  the  dyed  cloth;  steam  for  2-3  minutes  at  102°  C,  and 
then  print  a  prussiate  Aniline  black  cover;  steam  again  to  develop  the  black, 
and  then  wash  off  and  soap  as  usual. 

Satisfactory  white  and  coloured  discharges  can  lie  obtained  on  Benzidine  and 
Tolidine  chocolates,  and  on  Chloranisidine  scarlets,  by  any  of  the  methods 
employed  for  Naphthylamine  clarets. 

Resists  under  Hydrosulphite  Discharges. 

As  already  noted  above,  oxidising  agents  neutralise  the  discharging  pro- 
perties of  the  hydrosulphites,  and  on  this  fact  is  founded  a  useful  resist  style. 

The  dyed  cloth  is  first  printed  with  a  thickened  solution  of  an  oxidising 
agent,  and  then  "covered  "  with  a  hydrosulphite  discharge  paste.  On  steaming, 
the  hydrosulphite  only  discharges  the  colour  from  those  parts  of  the  cloth  upon 
which  no  oxidising  agent  has  been  printed.  The  presence  of  organic  acids 
improves  the  "resist,"  and  for  resists  under  coloured  discharges  the  addition  of 
tartar  emetic  is  essential.  Chlorate  of  soda  is  the  oxidising  agent  most  commonly 
employed,  but  in  certain  cases  persulphates,  chroniates,  manganese  dioxide,  and 
copper  salts  may  be  used  with  advantage.  An  alkaline  copper  solution  is 
especially  suitable  for  reserving  Para  brown  and  Benzidine  chocolate  ;  it  cannot 
be  used  for  reds  and  clarets  on  account  of  its  action  on  these  colours,  which  it 
converts  into  dirty  brown  shades.  Basic  colour  discharges  arc  resisted  with 
antimony  salts  ;  Modern  blue,  Blue  1900,  and  other  colours  of  the  Qallocyanine 
series,  with  antimony  salts  and  chlorate  when  they  contain  tannin,  and  with 
chlorate    alone    when    they   are    fixed    with    chromium   oxide    without    tannin. 
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Chromoglaucine  blue  is  resisted  in  the  latter  way  also  ;   and  all    the    various 
resists  contain  a  certain  amount  of  citric  or  tartaric  acid. 

The  following  recipes  are  typical  of  the  methods  employed  for  counteracting 
the  reducing  action  of  hydrosulphite  discharges  on  the  insoluble  Azo  colours : — 
White  Resists. 


I. 

II. 

III. 

IV. 

V. 

British  gum  paste  . 

Citric  acid       .... 

Chlorate  of  soda 

Sodium  tartar  emetic 

Oxalate  of  antimony 

600 
50 
150 

200 

550 
75 
150 
225 

525 

75 

200 

200 

800 
100 
100 

650 
150 
200 

1000 

1000 

1000 

1000 

1000 

Nos.  I.,  II.,  and  III.  are  chiefly  used  under  basic  colour  discharges,  but  they 
are  equally  efficient  under  two-colour  cover  prints  in  white  and  basic  colours. 
No.  IV.  is  for  resisting  a  white  discharge  on  Para  red,  Para  brown,  and  other 
Azo  dyes,  while  No.  V.  is  employed  under  mordant  colours  fixed  with  chromium 
acetate  alone.  Such  colours  as  Modern  blue,  Blue  1900,  etc.,  which  contain  tannin 
as  well  as  chromium  acetate,  may  be  satisfactorily  resisted  by  Nos.  1.,  II.,  or  III. 
Alkaline  Copper  Resist. 

|  200  grms.  dark  British  gum. 

)  250      ,,     water.     Mix  to  a  smooth  paste  and  add  slowly — 
150      „     caustic  soda  100°  Tw.    Warm  to  60°-70°C,  then  cool,  and  add — 
400      „     alkaline  copper  solution. 

1000 
Used  under  white  discharges  on  Para  brown  and  Benzidine  and  Tolidine  chocolates. 
Alkaline  Solution  of  Copper. 

/  400  c.c.  copper  chloride  105°  Tw. 
)  120    „     water. 
')  250  grms.  tartaric  acid. 

(  200  c.c.  glycerin.     Dissolve,  cool,  and  in  the  cold  mix  with — 
480  c.c.  caustic  soda  105°  Tw. 
100    ,,     water. 

1550 

Another  "resist"  used  in  practice  with  excellent  results  for  the  "Para 
brown  cover  white  stylo  "  consists  in  the  main  of  chlorate  and  chromate  of  soda, 
with  the  addition  of  aluminium  acetate. 


Reserve  for 

Para  Brown. 

70  grms.  chlorate  of  soda. 

50      , 

bichromate  of  soda. 

f    90      , 

water. 

1    75      . 

British  gum 

150      , 

acetate  of  alumina  20"  Tw 

20      , 

acetic  acid. 

50      , 

caustic  soda  70"  Tw. 

15      , 

olive  oil. 

10      , 

turpentine. 

500 

Boil  and  cool. 
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The  caustic  soda  ought  to  lie  added  to  the  solution  of  biohromate  in  the  gum 
paste  before  the  aluminium  acetate  is  introduced.  Print  on  the  brown-dyed 
cloth,  dry,  cover  in  any  suitable  hydrosulphite  discharge  white,  steam,  etc.,  as 
usual.  By  printing  a  discharge  white  along  with  the  reserve,  and  then  throwing 
a  delicate  cover  pattern  in  white  over  the  whole,  very  pretty  effects  of  dark 
brown  and  white  patterns,  Btanding  out  clearly  mi  a  mixed  brown  and  white 
ground,  are  obtained 

Discharge  Effects  on  Dyed  Basic  Colour  Grounds. 

White  and  coloured  discharges  are  obtained  on  brighl  basic  colour  grounds 
by  means  of  ( Ihlorate  discharges  similar  to,  ami  in  Borne  instances  identical  with, 
those  used  I'm-  discharging  indigo  (which  see).  The  bleached  calico  is  padded  in 
a  '_'-.">  per  cent  solution  of  tannic  arid  in  water,  then  dried  well  and  passed 
through  a  1  percent,  solution  of  tartar  emetic  to  fix  the  tannin  as  an  insoluble 
tannate  of  antimony.  Thus  mordanted,  the  cloth  may  he  dyed  in  any  basic 
colour  that  is  dischargeable  to  a  white  with  chlorate  pastes.  The  most  easily 
dischargeable  colours,  and  those  most  commonly  used,  are  Auramine,  Brilliant 
green,  Malachite  green,  Victoria  blue,  Methyl  violets,  and,  in  light  shades, 
Ethodamine,  Methylene   blue,  Thionine   blue,  Safranine  ami   Methylene   green. 

The   list    might    he   extended,   hut   these   colours    furnish   a    sufficient    variety    for 

most  purposes,  and  are  capable  of  yielding  a  great  number  of  compound  shades 
when  mixed  in  different  proportions.     Tin'  dyeing  may  he  carried  out  in  either 

a  jigger  or  a  spiral  dye-lurk,  whichever  is  most  convenient.  Dark  shades  are 
dyed  with  1  I .'.  per  cent,  of  dyestuff  on  the  weight  of  the  cloth  ;  light  shades 
with  J-.1,  pel- cent,  dyestuff  on  a  correspondingly  weaker  mordant.     After  dyeing, 

the  g Is  are  washed  well,  and  are  then  ready  for  printing.     A  light  soaping  helps 

considerably  in  obtaining  a  good  white  discharge. 

Any  of  the  chlorate  white  discharges  employed  for  indigo  are  equally  suitable 
for  basic  colours.  Usually  they  will  be  found  to  be  too  strong,  and  must  be 
reduced  by  addition  of  starch  paste  or  British  gum  solution.  For  coloured 
discharges,  pigment  colours,  lakes,  and  certain  basic  and  direct  colours  which 
withstand  the  oxidising  action  of  the  discharge  pastes  are  employed,  with 
albumen  as  fixing  agent. 

The  strength  of  the  chlorate  discharge  determines  the  length  of  the  steaming 

Operation.      With  Btrong  discharges,  containing  from   1<>    15  per  cent,  of  chlorate, 

a  short  Bteaming  in  the  rapid  ager  is  sufficient  to  effect  the  destruction  of  the 

ground  colour;  with  weaker  discharges  a  more  prolonged  Bteaming — e.g.  IG 
minutes  to  an  hour — is  necessary  to  produce  a  full  discharge.  Generally 
speaking,  it  is  preferable  to  employ  Btrong  discharges  in  conjunction  with  a 
short  Bteaming,  the  reason  being  that  the  printed  colours  are  then  less  liable  to 
"run,"  owing  to  the  fact  that  they  pass  too  quickly  through  the  steaming 
ohamber  to  absorb  any  appreciable  quantity  of  moisture.  At  the  Bame  time  it 
is  to  be  noted  that  if  the  discharge  pastes  arc  stronger  than  is  necessary  for 
discharging  the   ground  colour,  they  will  cause  the  appearance  of  "running" 

whether    they    be    steamed    rapidly    or    slowly.      Too   strong    a    discharge,    also, 

attacks  the  fibre  :  and  in  order  to  guard  against  this  defect  as  much  as  possible, 
it  is  advisable  to  fix  transverse  bars  of  wo  d  on  the  copper  guide  rollers  in  the 

Or  at   least  wrap  them  with  calico.      Both   these  simple  precautions  prevent 

the  cloth   from  coming  in  contact  with  the  hot  metal,  and  reduce  its  liability 

lie  "  tender." 

After  Bteaming,  the  goods  are  washed   well  in  hot    water,  and  finally  soaped 

and  dried.      Single   white  discharges  are   improved   by  B    run   through   a   hath   of 

dilute  caustic  soda  at   I"     •>()'('. 

The  strength  of  the  discharge  paste  must  be  regulated  according  to  the  depth 
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and  dischargeability  of  colour  to  be  operated  upon.  A  very  suitable  white 
discharge  for  general  work,  and  one  which  is  used  extensively  on  the  large 
scale,  is  made  up  as  follows  : — 

White  Discharge  for  Basic  Colours. 
15  grnis.  starch. 


110 


British  gum. 

China  clay. 

water. 

chlorate  of  alumina  42°  Tw. 

chlorate  of  soda. 


550 
105 
Boil,  cool,  and  add — 

l  S  _'rms.  red  prussiate  of  potash. 

1000 
For  discharging  a  ground  dyed  with  1  J-  per  cent.  Victoria  blue,  or  with  1  per 
cent.  Malachite  green,  take — 

j  1  part  of  the  above  White  discharge. 
|  2     „    British  gum  paste. 
On  a  one  per  cent.  Methyl  violet  grounding  take  equal  p\rts  of  Discharge 
white  and  British  gum  paste.     For  deeper  shades,  use  at  full  strength. 
Below  is  given  another  practical  recipe  for  a  white  discharge  : — 

White  C.S.  150. 

{1 20  grms.  citric  acid. 
640      ,.      British  gum  paste. 
Dissolve,  cool  a  little,  and  add — 

1 50  grins,  chlorate  of  soda. 
70      ..      caustic  r>oda  70"  Tw. 
CooL,  and  add — 

20      ,,      red  prussiate  of  potash  finely  ground,  aud  allow  to  dis- 
solve in  the  cold. 


1000 


Coloured  Discharges. 


Methylene  blue     .... 

Rhodamine  6  G.  extra  100  per  cent. 

Chrome  yellow  paste     . 

Lemon  chrome  yellow  paste 

Guignet  green  paste 

Glycerin       .... 

Acetic  acid  9°  Tw. 

Water.         .         .         .         . 

Neutral  citrate  of  soda  46:  Tw. 

Oil  (olive  or  rape  seed) . 

Gum  tragacanth  8  per  cent.  . 

Chlorate  of  soda  . 

Albumen  solution  40  per  cent. 

Bed  prussiate  of  potash 


Bute  C.      Pixk  C     Yellow  C.  Grees  C, 


30 
50 
140 
100 

390 

100 

150 

20 


30 
50 
140 
100 

400 
100 
150 
20 


The  pigment  colours  yellow  and  green  must  be  well 
priming. 


50 
20 
290 
100 
200 
20 


150 
150 
30 


50 
20 
290 
100 
190 
20 


ground  in  a  mill  before 
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Print ;  steam  2-5  minutes  in  the  rapid  ager  at  90°  C. ;  wash  well,  and  soap 

the  whites  and  to  remove  I  he  I  hiokening. 
If  the  amount   oi  ohlorate  in  Ihe  above  colours  is  reduced,  they  maj   be 

minted  in  combination  with  any  ordinary  steam  colours  00  light  dyed  grounds. 
For  example,  in  an  eight-colour  Bora]  pattern  on  a  moderately  light  grey  or 
fawn   ground,    the   pink,   white,  yellow,   light    green,  and   blue   parts  of  the 

pattern  might  be  discharged,  while  the  dark  olive,  oh late,  and  black  were 

obtained  by  printing  ordinary  steam  colours.  The  printed  goods  would  in  such 
a  case  be  steamed  Eoi  \  I  hour,  and  afterwards  treated  as  usual  tor  chlorate 
discharges. 

Certain  basic  colours  are  also  discharged  by  reducing  agents  './/.sulphite 
of  potash,  alkaline  stannous  oxide  pastes,  and  by  the  glucose  alkali  process, 
of  these,  the  sulphite  discharges  alone  are  of  practical  interest,  and  even  they 
are   little   used   on   account  of   the  technical  difficulties   encountered  in  their 

application  on  the  large  scale.  Fairly  light  shades  of  I'.rilliant  -reeii.  Methylene 
blue,    Azo    phosphine,    Magenta,    Malachite   green,   and    Methylene    green   are   all 

discharged  by  sulphite  of  potash.  On  the  other  hand,  Auramine,  Methyl 
violet,  Victoria  blue,  Safranine,  Rhodamine,  and  Phosphine  resist  the  action  of 

sulphite,  and  may  therefore  be  utilised   for  the   production  of  coloured  e 
The   addition    of   caustic   soda,  however,  to   the    sulphite    of    potash    yields  a 
mixture  easily  callable  of  discharging  most  basic  dyest  tiffs,  under  the  influence 
of  steam. 

Sulphite  White. 

(500  grins,  sulphite  of  potash  90°  Tw. 
50     „      caustic  soda  77   Tw. 
\  200      „      water. 
(.250     „      British  gum  powder. 

1000 

Type  op  Colour   l>isen.ua,i;s  with   ".Sulphite." 
20  grms.  Auramine  cone. 
30      ,,      glycerin. 
250      „      water. 
200      „      British  gum. 
Boil,  cool,  and  add — 

500  grms.  sulphite  of  potash. 

1000 

Blue      » 20  grms.  Victoria  blue. 

Pink    =10      ,,       Rhodamine  ()<;.  extra,  ur  Knsea/iiie. 
Greeu  =  3  parts  yellow  to  1  part  blue. 

Print  on  grounds  of  the  dischargeable  colours  mentioned  previously;  steam 
•J  '■>  minutes  ;  wash  and  soap. 

The  great  disadvantage  of  the  sulphite  process  is  that  the  colours  are 
extremely  difficult  to  print  without  "scumming."  To  some  extent  the  effect 
of  the  "scum"  can  be  counteracted  by  preparing  the  pieces  in  a  dilute  solution 
of  chlorate  of  soda  (J  per  cent.)  previous  to  printing;  but  this  treatment 
must   not   be  carried   too   far,   lest   the   liner  parts  of    thi  pattern   be 

affected   also. 

The  Discharging  of  Direct  Cotton  Colours. 

With  the  exception  of  certain  yellows,  oranges,  reds,  browns,  and  blaeks 
almost  all   the  direct-dyeing   cotton  colours  are  readily  discharged  by   reduc- 
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iug  agents.  It  would  be  impossible  to  give  anything  like  a  complete  list 
of  the  dyestuffs  suitable  for  this  purpose — they  are  far  too  numerous— but 
amongst  'the  many  that  yield  good  results  the  following  occupy  an  important 
place: — Erika.  Geranine,  Cresotine  yellow  G..  Aurophenine  0.,  Diamini 
Diamine  skv  blue  F.F.,  Diamogene  blues,  Oxydiamine  brown  G.,  Diamine 
brown  S.,  Diamine  bronze  G.,  Diauil  reds,  Dianil  Macks  B..  H..  and  G..  Dianil 
blues,  Oxamine  blue,  Chicago  blue,  and  Diamine  violet.  Many  others  could 
be  mentioned,  and  are  used  extensively,  but  the  above  will  be  sufficient  to 
illustrate  the  style.  They  comprise  a  wide  range  of  colours,  and  vast  numbers 
of  compound  shades  can  be  produced  from  them  at  will. 

Undoubtedly  the  best  discharging  agent  for  direct  cotton  colours  is  hydro- 
sulphite  formaldehyde  :  it  gives  a  good  white  in  cases  where  other  reducing 
agents  are  useless.  Nevertheless,  the  Tin  discharges  are  still  employed,  and 
will  probably  retain  their  place  for  some  time  to  come. 

Htdrosclphite  Discharges. 

For  verv  dark  shades  of  blue,  green,  and  brown,  and  for  direct  blacks,  the 
same  discharge  colours  and  whites  as  are  used  for  Para  red  may  be  used  for 
the  direct  cotton  colours.  For  lighter  shades,  the  amount  of  hydrosulphite  must 
be  reduced  from  200  grms.  to  from  25-75  grms.  per  kilo,  of  colour.  With  this 
slight  alteration  in  the  percentage  of  hydrosulphite,  the  same  formulae  exactly 
will  serve  for  the  preparation  of  all  white  and  coloured  discharge  pastes  used  in 
the  discharging  of  direct  dyes. 

On  flannelettes,  for  which  the  style  is  eminently  adapted,  it  is  advisable  to 
add  zinc  oxide  to  the  discharge  white.  The  zinc  oxide  keeps  the  paste  on  the 
surface  of  the  material,  and  gives  a  better  local  discharge  in  consequence. 

Hydrosulphite  AVhite  F.Z. 

(  150  grms.  hydrosulphite  N.F.  cone. 
I  650      „      flour-tragaeanth  paste. 
Dissolve  at  60°  C,  cool,  and  add — 
(  100  grms.  zinc  oxide. 


glycerin, 
water. 


1000 


Reducing  Paste  (for  above). 
J  1 50  grms.  zinc  oxide. 
I  150      „      water. 
700      ,.      flour  paste. 

1000 

With  the  above  reduced  in  strength,  very  tine  imitations  of  light  Indigo 
styles  are  obtained.  The  blue  ground  is  dyed  with  Diaminogene  pure  blue  N. 
(Cassella),  diazotised  and  developed  with  /i-naphthol.  It  is  faster  than  light 
shades  of  Indigo,  and  is  not  subject  to  the  same  irregularity  in  dyeing. 

The  dyeing  is  carried  out  as  follows  : — 

Light  Blue  D. 

( 1 )  Slop-pad  the  bleached  cloth  in — 
1000  parts  water. 

12     ,,      Diaminogene  pure  blue  N. 
30     ,,      sulphate  of  soda. 
10     ,,      caustic  soda. 
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Squeeae  through  the  mangle  bowla  and  dry  directly  aver  Bteam  oylind 
i  may  now  be  diazotiaed  at  once,  or  passed  through  the  rapid  ager. 

A  short  Bteaming  improves  the  fastness,     aiter  i ling,  they  pass  to  the  aext 

operation. 

(•_')  Diazotising  and  developing.— Run  the  goods  at  Full  width  and  in  a 
continuous  manner  through — 

j  1000  litres  water. 
a  '        I  kilos,  nitrite  of  Bods  98  per  cent. 
I        8     ,.     sulphuric  acid  L68   Tw. 
And  after  s  run  through  water 

I   1000  litres  water. 

i.        13  kilos.  j8-naphthoL 

I       13      ,,      caustic  soda  (>(>    Tw 

Wash  well  in  the  rope  form  and  thru  soap  lightly;  squeeze  and  dry  up 
through  a  \  p.-r  eent.  solution  of  sodium  chlorate  to  counteract  any  "  scumming 
that  may  occur  in  printing.  For  a  Mack  and  white  effect  OD  B  blue  -round, 
print  on  Aniline  black  or  Black  J.  and  I  lydrosulphite  white  F.Z,  2  (that  is, 
2  parts  gum  paste  to  1  part  White  F.Z.)  |  steam  2  -3  minute.-;  wa-di  and  aoap, 
and  then  dry.  Any  other  hydrosulphite-forinaldchy  de  compound  llyraldite  C. 
extra,  Etongalite  C . — will  give  equally  good  discharges.  If  the  combination 
contains  basic  colour  discharges,  the  goods,  after  steaming,  are  passed  through 
tartar  emetic  (10  grins,  per  litre)  previous  to  washing,  etc. 

A  tine  Navy  blue  ground  suitable  for  white  discharges  is  obtained  in  a 
similar  way  from  Diamine  azo  blue.  The  percentages  are  reckoned  on  the 
weight  of  the  cloth  : — 

Navy  Blub  D. 

(1)  Dye  with— 

i     2  k  per  cent.  Diamine  azo  blue  6  B. 
"i  10"         „         Glauber  salt. 
Wash  well. 

(2)  Diazotise  with — 

j    |  per  cent,  nitrite  of  soda  98  per  cent. 
\  l\         ,,         sulphuric  acid  16S°  Tw. 
in  a  sufficiency  of  water.     Wash  well. 

(3)  Develop  in — 

1  per  cent,  fj-naphthol  j  .     ^^ 

1  ..         caustic  soda  66    lw.  ) 

Wash,  etc..  exactly  as  for  Light  blue  D.  The  printing  and  subsequent 
operations  are  identical  with  those  described  for  the  Light  blue  D.  The 
discharges,  however,  are  stronger,  containing  from  75-100  grins,  hydrosulphite 
per  kilo.,  according  to  the  style  of  pattern  printed  and  to  the  depth  of  the 
engra\  ing. 

The  following  light  shades  of  pink,  blue,  violet,  and  gnen,  and  similar  shades, 
may  be  easily  discharged  with  26  gnus,  (or  less)  of  hydrosulphite  per  kilo. 
of  colour  : — 

Pink  dyed  with     li  per  cent.  Erika. 

Blue     „       „       l"       ,,        Chicago  blue  or  Diamine  sky  blue  F.F. 

...  ,  (A        „         Chicago  blue. 

* lo,0t  "       »    i    I        „        Erika! 


~,  f  li        „         Aurophcnine  0. 

Green   „        „    <     T  ™.    '      ,, 

'     I    £        „         Chicago  blue. 
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Several  direct  blacks  are  also  suitable  for  the  production  of  white  disci 
effects  on  black  or  grey  grounds.     Of   tlicse,   Dianil  black  (M.,  L.  ifc  B.)  and 
Diamine   nitrazol   black   (Cassella)    may  serve    as   examples.      The   former   is  a 
simple  direct  colour,  while  the  latter  requires  coupling  with  diazotised    I'ara- 
nitraniline. 

Discharges  which  are  required  to  resist  an  Aniline  black  "  cover  "  are  made 


Dianil  Black  E.  S.  discharged  with  Hydrosulphite  N.F. 

as  usual  by  the  addition  of  sodium  acetate  to  the  ordinary  printing  pastes,  with 
a  further  addition  of  zinc  oxide  to  the  white.  (See  Para  red  and  Naphthy- 
lamine  claret  Discharges.) 

Blacks,  reds,  and  chocolates  are  now  rarely  dyed  for  discharging,  as  better 
results  are  secured  by  employing  the  insoluble  Azo  colours. 

For  coloured  discharges  on  Direct  colours,  the  same  Basic  and  Sulphide  colour 
discharges  may  be  used  as  are  employed  for  Para-red  grounds,  but  with  less 
"hydrosulphite."  A  good  imitation  of  Para  brown  is  obtained  by  dyeing  the 
cloth  as  follows  : — 


3  per  cent,  of  Diamine  brown  M.R.  ) 
0-15         „        „     Oxydiamine  black        j 


on  the  weight  of  the  cloth. 


Wash  well  after  dyeing,  and  couple  with  diazotised  Paranitraniline  :  wash 
again,  dry,  and  print  on  a  hydrosulphite  white  and  a  yellow  made  up  as 
already  described  under  Para-red  discharges;  steam  2-3  minutes  at  102  C, 
wash  and  dry.      The  following  pattern  illustrates  this  method. 


Diamine  brown. 

\  0\  V'liali)  i 

White      Hyraldite  C.  extra. 

Yellow      Immedial  orange. 
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I tiaoharges on  patterned 
backgrounds  may  be  ob 
tained  by  printing  a  I  >irecl 
colour  on  the  dyed  cloth, 
and  subsequently  over- 
printing with  the  dis- 
charges. In  this  way  a 
great  varietj  oi  effects,  simi- 
lar to  that  shown  in  the 
pattern  opposite,  are  obtain 
able. 

The  applical  ion  of  the 
Basic  colour  discharges  to 
Direol  colour  grounds  differs 
in  no  way  from  their  appli- 
cation to  Para-red  grounds, 
unless  it  be  that  they  usu- 
ally contain  less  "hydrosulphite."  The  subjoined  pattern  is  dyed  with  a 
mixture  of  Diamine  blue  C.V.,  and  Diamine  blue  R,,  and  is  discharged  with 
Basic  colour  and  Byraldite  C.  extra. 


„        .         f  Diamine  catechine  i  ■. 
Brouad         -j  do 

Dark  Brown     I  narnuie  catechine  G. 
White  Hyraldite  C.  extra. 


Diamine  blues  discharged  with  Basic  colour  uml  Hyraldite. 

Coloured  discharges  on  grounds  of  Direct  blacks  are  not  often  printed,  better 
results  being  obtained  by  the  Aniline  black  resist  style. 


Tin   Disohabobs. 

Prior  to  the  introduction  of  the  hydrosulphite  -formaldehyde  compounds,  all 
really  practicable  processes  for  producing  discharge  effects  on  ground  shades  of 
direct  dyes  were  based  on  the  application  of  the  reducing  properties  of  stannous 
salts.  The  "  hydrosulphites  "  are  undoubtedly  the  reducing  agents  par  earn 
of  the  calico  printer  ;  hut  in  order  to  take  the  fullest  advantage  of  their  powerful 
action,  they  require  to  be  submitted  to  the  influence  of  air-free  steam  at  a 
temperature  only  possible  of  attainment  in  specially  constructed  "agers."  <>n 
the  other  hand,  the  stannous  compounds  effect  the  decolourising  of  direct 
dyestufls  in  ordinary  rapid  agers,  and  under  the  ordinary  conditions  which 
obtain  in  those  simple  machines  -that  is,  in  the  presence  of  moisture  and  air,  and 
at  a  comparatively  low  temperature.  In  some  cases  even  the  mere  drying  of  the 
printed  cloth  is  sufficient  to  bring  about  the  decolourising  reaction.  Bence  the 
tin  discharges  are  valuable  alternatives  to  those  prepared  from  " hydrOBUlpl 
if  only  because  they  can  be  applied,  with  good  results,  under  circuinstaie 
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conditions  unfavourable  to  the  latter.  Tin  discharges  do  not  give  so  pure  a 
white  as  do  the  "  hydrosulphites,"  and,  moreover,  they  are  liable  to  attack  the 
fibre.  With  care,  however,  they  yield  excellent  results ;  and  for  the  flannelette 
trade,  for  which  they  are  principally  used,  the  quality  of  the  white  is  usually 
sufficiently  good  to  pass  unquestioned. 

The  stannous  compounds  may  be  used  either  as  acid  salts  or  in  the  form 
of  alkaline  stannites,  the  latter  chiefly  for  white  discharges  which  are  required 
to  resist  a  cover  print  of  Aniline  black.  The  acid  tin  discharges  consist  for 
the  most  part  of  "tin  crystals,''  tartaric  or  citric  acids,  and  of  acetate  of  soda  or 
of  stannous  acetate,  together  with  organic  acids,  and  sometimes  with  tin  orystalfi 
in  addition.  Coloured  discharges  of  the  same  type  are  obtained  generally  by 
adding  tannic  acid  and  basic  colours  to  an  acid  tin  discharge  paste. 

(a)  Acid  Tin  Discharges. 
White  Discharge  A.T.  I. 
/     90  grms.  starch. 


Boil,  cool,  and  add — 


)  360     , 

,      water. 

1  ioo    , 

,      acetic  acid  6°  Tw. 

I    60     , 

,      6  per  cent,  tragacanth  thickenin; 

250     , 

,      tin  crystals. 

120     , 

,      acetate  of  soda  cryst. 

1000 

^hite  Discharge  A.T.  II. 

85  grms. 

.  starch. 

450      „ 

water. 

100      „ 

6  per  cent,  tragacanth.     Boil,  cool, 

25      „ 

citric  acid. 

240      „ 

tin  crystals. 

100      ,,      ammonium  sulphocyanide. 

1000 
This  gives  a  very  good  white. 

Both  these  discharge  whites  are  suitable  for  a  2-3  minutes'  steaming  in  the 
rapid  ager.  The  acetate  of  soda  and  sulphocyanide  of  ammonia  are  introduced 
to  prevent  the  tendering  of  the  fibre. 

Discharges  for  prolonged  steaming  may  be  made   from   the  preceding  by 
reducing  the  tin  crystals  content  to  5-7A-  per  cent. 
Tims    I.  4  parts  starch  paste. 

1  part  Discharge  white  A.T.  I. 
II.  3  parts  starch  paste. 

1  part  Discharge  white  A.T.  II. 

Discharge  whites  for  long  steaming  are  also  composed  of  acetate  of  tin. 

Discharge  White  A.T.  III. 
50  grms.  starch. 
200      ,,      dark  British  gum. 
580      ,,      acetate  of  tin  32°  Tw. 
120      „      acetic  acid  9"  Tw. 
Boil,  and  add  whilst  cooling — 

50  grms.  tartaric  acid  (powdered). 

1000 
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Coloured  discharges  to  work  alongside  the  above  are  commonly  obtained  by 
adding  basic  colours  and  tannic  acid  to  thickened  mixtures  of  acetate  of  tin  and 

organic  acids,  or  of  Btannoua  chloride  and  acetate  of  soda.     The  g Is  are  Bteamed 

for  an  hour  to  effect  the  discharge,  and  then  washed  in  water  and  soaped  lightly. 
A  run  through  tartar  emetic  improves  both  the  white  and  the  fastness  of  the 
oolours,  but  is  not  absolutely  necessary,  Blacks,  chocolates,  dark  dives,  etc., 
arc  printed  in  ordinary  "steam  oolours." 

The  following  recipes  arc  typical  of  those  used  according  to  this  method: — 

Basic  Coloub  Dischabobs  oh   Direct  Colouk  Gboi  hdb. 

Methylene  blue,  Nile  blue,  Marino  blue,  Aurainino,  Thioflavine  T.,  Brilliant 
green,  Rhodamine,  Roseazine,  Sairanine,  Phosphine,  etc.,  arc  all  suitable  for 
coloured  discharges. 

GXNBBAL    Formula. 

I  20-  30  grms.  colouring  matter. 
'  240  230  ..  acetic  acid  <;'  Tw. 
(  50     ,,     tartaric  acid.     Dissolve,  and  pour  into — 

•_'  i"  grms.  starch  paste. 
Heat  for  a  short  time,  cool,  and  add — 

100-150  grms.  50  per  cent,  tannin  solution  (in  acetic  acid). 
350-300      ,,      discharge  paste  C. 


1000-1000 

Discharge  Taste  C. 

400  grms.  acetate  of  tin  32°  Tw. 
120     ,,      British  gum. 
25      .,     starch 

160      ,.      water.     Boil,  cool,  and  add  whilst  still  lukewarm — 

16       ..      acetate  of  soda. 
200      „      tin  crystals. 
Stir  till  dissolved,  and  then  add — 

50  grms.  citric  acid  (ground  fine). 

1000 
Print,  steam  for  |   1  hour,  fix  in  tartar  emetic,  wash  well,  and  soap  lightly. 

In    working    on    the    large   scale,  lly    with    heavy   patterns,   the 

results  obtained  in  this  way  leave  much  to  be  desired.  As  pointed  out  by  one 
of  the  authors  boe  '■••'■*•.  p.   17,  1899), 

the  process  has  several  disadvantages,  of  which  the  following  may  be  cited: — 

1.  The  discharge  colour  does  not  always  work  well  in   printing — it   is  apt  to 
stick  in  the  engraving,  and  consequently  gives  an  unsound  print. 

2.  The  shades  produced  are  not  go  bright  as  one  would  expect  from  basic 
colours. 

3.  The  colours  arc  not  particularly  fast  to  cither  hot  water  or  soap. 

The  last,  perhaps,  is   the  most  objectionable,  for  if   passable   colours   are 
desired  the  pieces  ought  not  to  be  "hot  watered"  or  "soaped";  and  if  either  of 

these  operations  be  omitted,  the  whole  of  the  thickening  and  tin   remains  on    the 
cloth.      If  the  goods  are  merely  washed  in  cold  water  the  colours  are  "  toppy,"and 
extremely  liable  to  ''mark  off"  or  smear  the  ground  shade  whilst  in  the  wet  state. 
These  defi  in  a  large  measure  to  the  formation  in  the  printing 

colour  of  an  insoluble  compound  colour  lake,  which  lias  therefore  no  chance  of 
being  fixed  on  the  fibre,  and  simply  adheres  to  it  mechanically  like  an 
Unfixed  pigment  colour.     With  a  view  to  overcoming  them,  an  improved  process 
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was  suggested,  which,  while  based  upon  the  same  principle  as  the  older  method, 
differed  from  it  in  the  manner  of  applying  the  tannic  acid.  Instead  of  printing 
a  discharge  colour  containing  tannic  acid  on  the  plain  dyed  cloth,  the  latter  was 
previously  mordanted  with  tannate  of  antimony  in  the  usual  way  :  then  printed 
with  a  discharge  consisting  only  of  basic  dyestuff,  thickening,  and  any  suitable 
salt  of  tin ;  and  finally  steamed,  washed,  and  soaped. 

The  results  obtained  were  superior  in  almost  every  respect  to  those  yielded 
by  the  older  process.  The  colours  worked  better,  were  brighter,  and,  as  regards 
their  fastuess  to  soaping,  were  quite  equal  to  the  ordinary  basic  print-on  colours. 
The  only  objection  to  this  method  is,  that  the  ground  colours  are  very  slightly 
dulled  by  the  presence  of  tannate  of  antimony.  This  difficulty  was  surmounted 
at  a  later  date  by  a  modification  of  the  process  which  consisted  in  padding 
the  dyed  cloth  with  tannin  alone,  and  in  adding  the  antimony  salt  to  the 
discharge  colour. 

In  washing,  after  steaming,  the  whole  of  the  tannin  except  that  combined 
with  the  discharge  colour  is  removed  from  the  cloth,  leaving  the  cloth  practically 
in  its  original  condition  before  printing. 

In  carrying  out  this  improved  process,  the  directions  given  below  may  be 
followed : — 

(1)  Pad  the  cloth  in 

I       20  grms.  tannic  acid. 
<         5      ,1      chlorate  of  soda. 
I  1000      „      water. 
Dry  in  the  hot  flue  if  possible ;  if  not,  over  cylinders,  the  first  half  dozen  of 
which  are  wrapped  with  calico. 

(2;  Print  with  any  of  the  colours  given  below.     Dry. 

(3)  Steam  2-3  minutes  in  the  rapid  ager. 

(4;  Wash  well  and  soap. 

It  is  advantageous  to  pass  the  printed  goods  through  ammonia  vapour  before 
steaming ;  and  though  not  absolutely  essential  for  light  patterns,  this  operation 
is  very  necessary  in  cases  where  heavy  patterns  putting  a  lot  of  colour  on  are 
printed.  Its  object  is  to  prevent  the  tendering  of  the  fibre  during  steaming, 
and  to  ensure  a  sharply  defined  discharge.  The  beneficial  action  of  ammonia 
is  probably  due  to  the  formation  of  stannous  hydrate,  which,  being  both  insoluble 
and  in  an  alkaline  state,  can  neither  "run"  nor  attack  the  fibre. 

As  a  rule,  the  run  through  gaseous  ammonia  may  be  omitted  when  the 
goods  are  steamed  in  the  rapid  ager,  but  it  is  always  better  to  include  it  in  the 
process  when  an  hour's  steaming  is  essential. 

Tin  Discharge  White  F. 

250  grms.  stannous  chloride. 
100      ,,      sulphocyanide  of  ammonia. 
75      ,,      acetic  acid  9°  Tw. 
10      ,,      1  per  cent.  sol.  of  Methylene  blue. 
565      „      starch  paste. 

1000 

Coloured  Discharges. 

(   20-  30  grms.  basic  dyestuff. 

150-140       „      water." 
I  80      ,,      acetic  acid  9°  Tw.     Dissolve  and  add  to — 

250      ,,      antimony  paste. 
500      ,,      discharge  paste  F. 

1000 
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llKI)  = 


Green 


YlOI.KT    = 


\ w  ■--       Auramit 11c.  (20  jrrms. ) 

1*1.1  1  Nrtt  methylene  blue  N  I :;" 

I'lnk             EUiodamine  6  1 1,  extra,  flO  ,,  ) 

1  Safranine  A.N.  1  ( 16  „  ) 

■    EUiodamine  6  G.  extra,  (10  ,.  ) 

I  Thiotlavine  T.  (    5 

{A  1  l  r:  1 1 1 1  i  t  n  ■  oono,  (15  ..  ) 

Brilliant  green  (10  .,  ) 
I  I  1  discharge  pink. 
\  1           „          blue, 

j  Auramine  cone.  |  -' '  ,,  ) 

Obanqk  =  <  Aoridine  orange  tf.O.  (  -r>  ,.  ) 

I  EUiodamine  G  1 1.  extra  (2  .,  ) 

Antimony  Paste. 

1  20  -Tins,  starch. 
200       ..       acetic  acid  9*  T\v. 
600       ,,       water. 
80     „     sodium  antimony  fluoride. 

1000         Boil  and  cool. 

Discharge  Paste  F. 

/  390  grms.  thick  starch  paste. 
1    50     ..     acetic  acid, 

1400     „     stannous  chloride. 
160     ,,     Bulphocyanide  of  ammonia. 

1000  Stir  till  dissolved. 
All  the  above  colours  arc  adapted  for  steaming  in  the  rapid  ager ;  if  they 
are  required  to  work  in  combination  with  "extract"  and  other  "steam 
colours  "  the  percentage  of  tin  must  be  reduced.  The  amount  of  reduction  will 
depend  upon  the  strength  of  the  engraving  of  the  pattern  to  be  printed,  and  also 
upon  the  intensity  of  the  shade  to  be  discharged.  For  ordinary  work  about 
70  grammes  per  kilogramme  of  colour  is  ample,  but  heavier  patterns  require  less 
and  lighter  patterns  more.  The  reduction  is  most  readily  effected  by  replacing 
part  of  the  Discharge  paste  F.  with  starch  p 

(/>)  Ai.kai.ink  Tin  Discharges  on  Direct  Dtbs, 

These  discharges  find  but  little  application  except  for  producing   coloured 
nid     for    certain     "conversion"    styles.        These    latter, 
worked   out   by  Plusanski,  are    very   pretty,    but    not    very    fast,    and    are     rarely 
produced  at  the  present  time  by  this  method. 

For  ordinary  work,  stannous  hydrate  mixed  with  British  gum-starch  | 
ammonium  chloride,  and  a  slightly  alkaline  tartrate  of  ammonia  is  the  reducing 
agenl  employed  both  for  white  and  coloured  disohai 
White  Discharge  S.H. 

350  grms.  stannous  hydrate  paste. 
75      „      ammonium  chloride. 
90      „      British  gum. 
40     „     starch. 
310      ,.      water.     Boil,  cool,  and  add— 
135     ,.     tartrate  of  ammonia  36*  Tw. 


1000 
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Stannous  Hydrate  Paste. 

{700  grnis.  stannous  chloride. 
10  litres  water.     Dissolve,  and  add  gradually — 
(  500  grins,  (about)  soda  ash. 
I     10  litres  water. 
Wash  the  precipitate  by  decantation  and  filter  to  2000  grammes. 
Pigment  Colour  Discharges. 

200  grms.  Chrome  yellow. 
100      „      50  per  cent,  blood  albumen. 
690      „      Discharge  white  S.H. 
10      „      turpentine. 

1000 

Print,  steam,  wash,  and  soap.  The  tartrate  of  ammonia  dissociates  in 
steaming,  leaving  the  free  acid  to  assist  in  bringing  about  a  more  complete 
discharge  of  the  direct  colour  ground  shade. 

Plusanski's  process  for  discharging  direct  colour  grounds  and  resisting  a  black 
cover  at  the  same  time  is  merely  an  amplification  of  the  above.  The  only 
difference  between  the  two  is  that  in  the  latter  an  excess  of  alkali,  sufficient  to 
prevent  the  development  of  the  black,  is  employed.  The  process  is  principally 
used  for  light  shades  of  direct  colours  ;  indeed,  on  dark  shades  it  is  impracticable, 
as  the  whole  effect  of  a  black  cover  would  be  lost  if  the  ground  were  too  deep. 
The  best  and  most  striking  results  are  obtained  on  such  shades  as  are  dyed  with 
about  1  per  cent,  of  Erika  pink,  Diamine  sky  blue  F.F.,  Chicago  blue,  Diamine 
green,  Diamine  yellow  N.,  and  Diamine  brown  B.,  etc.  The  following  table 
shows  the  percentages  of  dyestuff  used  in  dyeing  some  few  of  the  many  shades 
suitable  for  the  style  in  question  : — 


Pink. 

Blue. 

Green. 

Fawn. 

Violet. 

Heliotrope. 

Erika  pink 

1-2 

i 

h 

Diamine  sky  blue  F.  F.     . 

1 

„        green  G.     . 

i 

,,        yellow  N.  . 

* 

h 

,,        brown  B.  . 

1 

Chicago  blue    . 

1-2 

i 

Glauber  salt     . 

10 

10 

10 

10 

10 

10 

Phosphate  of  soda    . 

5 

5 

5 

5 

5 

5 

[{ 


al 


On  the  above  dyed  grounds,  the  colours  given  below  yield  satisfactory  results. 
White  Discharge  Resist  P.  I. 
103  grms.  water. 
160      ,,      tartaric  acid. 
Dissolve,  and  add — 

SO  grms.  6  per  cent,  tragacanth. 
And  then  sprinkle  in  gradually — 

80  grms.  soda  ash. 
Stir  until  the  reaction  is  finished,  and  then  add  — 
200  grins.  6  per  cent,  tragacanth. 

15      „      glycerin. 
200      „      caustic  soda  98"  Tw. 
,     {  102      ,,      stannous  chloride. 

(    60      ,,      6  per  cent,  tragacanth  thickening. 
Add  (a)  to  (6),  carefully  stirring  vigorously  all  the  time  to  prevent  lumps 
from  forming.     It  is  well  to  grind  the  mixture  before  it  is  used  for  printing. 
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Whiti:    Discharge   Resist   1'.    II. 
(ill  grms.  tartaric  acid. 


320     „ 

1  120     „ 

water, 

soda  ash. 

( 250     „ 

British  gum 

(well  torrefied) 

L26     „ 

water. 

1    26     ,. 

glycerin. 

Boil, 

cool 

and  add 

100  grras 

.  stannous  chloride. 

1000 

This  white  is  only  suitable  for  producing  a  white  pattern  under  an  Aniline 
black  "cover"  on  a  dyed  ground. 

"Conversion  effects,"  as  they  are  termed,  are  obtained  by  printing  a  prussiate 
Aniline  black   containing  a   basic  colour  over   White   resisl    discharge    P.    I. 

Wherever  the  Mack  falls  on  the  discharge  it  will  be  <1<'M  n>\  ,<1,  leaving  the  basic 
colour  intact.  For  example,  to  obtain  a  four-colour  effect  of  pink,  Murk,  green, 
and  white,  the  following  scries  of  operations  are  gone  through  : — 

(1)  l*i-i!  1 1  white  discharge  resist  P.  I.  on  pink  dyed  cloth  Ln,  say,  a  big  spot 
pit  tern.      Dry. 

(2)  Cover  with  B  closely  set  oblique  line  pattern  (a  "slashed  line")  in 
Aniline  black  containing  Brilliant  green. 

(3)  Steam  .">  minutes  and  then  wash,  etc. 

The  ultimate  effect  is  that  of  a  Qreen  and  White  striped  spot  on  a  black  and 
pink  striped  ground,  the  black  line  being  "converted"  into  green  wherever  it 
crosses  any  spot.     Tie:  basic  colour  is  fixed  by  the  tin  ferrocyanide  precipitated 

on  the  cloth,  but  it  is  only  1 lerately  fast  to  washing.     The  addition  of  a  little 

tannic  acid  to  the  "colour  black,"  or  better  still,  the  mordanting  of  the  dyed 
cloth  with  antimony  tannate,  improves  the  fastness  considerably,  but  is  apt  to 
impair  the  density  of  the  black. 

Colour  blacks  for  conversion  styles  may  be  made  up  as  under : — 


TlNK. 

Gbeen. 

Blue. 

VlOLI  T. 

grms. 

»rms. 

grms. 

grms. 

(Yellow  proaaiate  of  potash 

60 

60 

60 

60 

'  lilnatc  of  soda 

40 

40 

40 

40 

•!  6  per  cent,  tragacanth 

240 

240 

240 

240 

2S0 

250 

250 

250 

50 

50 

50 

60 

("  Aniline  salt     .... 

90 

90 

90 

90 

Aniline  oil       .... 

10 

10 

in 

10 

1  Water 

100 

100 

100 

100 

t  Rhodamine  6  Q.  extra 

15 

12 

1  Auraniine  cuiic. 

15 

\  Tliionine  blue  G.O.  . 

5 

20 

4 

1  Water 

145 

140 

140 

144 

1000 

1000 

1000 

1000 

Similar  but  much  superior  conversion  effects  are  obtained  by  operating 
with  mixtures  of  Hyraldite  and  zinc  oxide,  or  Hyraldite,  zinc  sulphate,  and  acetate 
of  soda,  on  dyed  cloth  previously  padded  in  a  2  per  cent,  solution  of  one  sulphate. 
Instead  of  the  unfixed  basic  colour  washing  out  of  the  black  parts  of  the  pattern 
and  staining  the  light  dyed  ground,  the  whole  of  it  is  tixed  as  a  zinc  ferrocyanide 
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lake.  The  white  also  is  much  purer,  and  many  "direct  colours  "  can  be  brought 
into  use  that  are  not  readily  discharged  to  a  good  white  by  any  form  of  tin 
discharge  pastes.  A  better  method,  perhaps,  is  to  replace  the  preparation  of  the 
cloth  in  zinc  sulphate  by  a  run  through  a  warm  solution  of  the  same  after 
steaming.  In  this  way  all  possibility  of  impoverishing  the  Aniline  black  is  removed. 
To  secure  the  best  results  with  tin  discharges,  the  utmost  care  should  be  taken 
to  observe  the  following  precautions  : — 

(1)  The  discharge  pastes  ought  not  to  be  stronger  than  is  necessary  to  "  cut  " 
the  ground  shade  completely.  If  too  strong,  the  colours  "  run,  '  giving  a  clumsy 
impression ;  and  the  excess  of  tin  salts  not  merely  produces  a  white  aureole 
round  the  colours,  but  attacks  the  fibre  most  energetically. 

(2)  The  steaming  ought  to  be  as  short  as  possible  :  and  for  this  reason  it 
is  preferable  to  employ  strong  discharges  and  give  a  short  run  through  the 
rapid  ager,  rather  than  to  print  weak  discharges  and  steam  for  a  longer 
period  in  the  "continuous  steamer.'"  When  this  latter  is  unavoidable,  the  steam 
must  not  be  too  damp,  otherwise  the  discharge  colours,  which  are  hygroscopic  in 
character,  will  absorb  a  large  amount  of  moisture,  and  "  swell  "  in  consequence. 

(3)  If  the  whites  are  yellowish,  a  little  extra  citric  acid  will  improve  them, 
or  the  goods  may  be  soured  in  dilute  hydrochloric  acid  after  steaming.  The 
longer  the  goods  have  been  steamed,  the  yellower  will  the  "whites"  be  :  hence 
the  advisabilty  of  a  short  steaming. 

Properlv  carried  out,  the  tin  discharges  are  capable  of  giving  a  variety  of 
fine  effects  ;  but  they  are  limited  to  a  much  smaller  range  of  grouud  shades  than 
the  hvdrosulphite-formaldehyde  discharges,  and  consequently  they  have  been 
displaced  to  a  great  extent. 

Discharging  of  Tannin  Mordants. 

This  method  of  producing  white  patterns  on  deep,  rich,  basic  colour  grounds 
is  much  superior  to  that  which  depends  upon  the  application  of  chlorate  dis- 
charges to  fully  dyed  cloth. 

It  is  founded  upon  the  observation  that  cloth  mordanted  with  tannate  of 
antimonv  can  be  stripped  entirely  of  its  tannin  by  boiling  solutions  of  caustic 
alkalies.  In  practice,  the  mordanted  cloth  is  first  printed  with  strong  caustic 
soda,  then  steamed  in  the  rapid  ager  to  effect  the  destruction  of  the  tannin,  and 
finally  well  washed,  and  dyed  to  shade  with  any  suitable  basic  colour.  The 
printed  parts  of  the  material  having  had  their  mordant  dissolved  out  by  the 
soda,  show  up  as  whites  in  the  finished  article,  while  the  imprinted  parts  are 
dved  to  a  more  or  less  deep  shade,  according  to  the  strengths  of  the  mordant 
and  colouring  matter  employed. 

Process  : — (1)  Prepare  the  cloth  in  a  3  per  ceut.  solution  of  tannic  acid  in 
a  padding  mangle  :  dry  and — 

(2)  Fix  in  14—2  per  cent,  solution  of  tartar  emetic,  dry. 

(3)  Print  the  White  Discharge  given  below  : — 
Whits 

500  grms.  caustic  soda  77  ~  Tw. 

25      ..      glycerin. 
47">      .,      40  per  cent,  gum  Senegal  solution. 

1000 
British  gum  may  also  be  used  for  thickening. 

(4)  Dry  after  printing,  and  steam  2-4  minutes  in  the  rapid  ager. 

(5)  Wash  well  in  water  and  dye  as  required.     If  the  goods  have 

become  soiled  in  printing,  they  may  be  lightly  soaped  and 
washed  again  before  dyeing. 
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The  brightest  colours  and  purest  whites  hit  obtained  when  the  dye  bath  is 
slightly  acidulated  with  Bulphuric  aoid,  or  when  it  oontains  a  little  potash  alum, 
tartar  emetio,  and  glue  size.  These  latter  additions  are  specially  efficacious  in 
preserving  the  brilliancy  of  the  white,  enhancing  the  brightness,  and  inert 
the  fastness  to  both  washing  and  rubbing  of  the  colours.  Furthermore,  they 
promote  the  more  complete  exhaustion  of  the  dye  bath. 

Type  of  Dye  Bath  (100  kilns,  oloth). 
1-3    kilos,  dyestuff. 
n      .,     tartar  emetio. 

-h     .,      potash  .'111111). 
1       .,      acetic  acid  9"  Tw. 
4500-6000     litres  water. 

7 .',     .,      10  per  cent,  solution  of  glue. 

Dye  1")  minutes  in  the  cold;  then  raise  within  |  hour  to  the  boil,  and 
continue  at  this  temperature  For  15  minutes.     Wash  immediately  and  thoroughly  ; 

soap  at  lid  C.  for  a  few  minutes,  and  if  the  whites  are  not  quite  clean,  give  a 
rapid  run  through  bleaching  powder  solution  at  \-}/  Tw.  Wash  well  again 
and  dry. 

Thickened  solutions  of  strong  caustic  soda  arc  exceedingly  apt  to  "scum" 
in  printing;  and  as  their  action  on  tannin  mordants  is  very  energetic,  this 
drawback  gave  rise  to  a  g 1  deal  of  trouble  when  the    "tannin  discharge   style" 

was  tirst  introduced.  To  overcome  the  detrimental  effect  of  "scumming,"  and 
also  of  "doctor  streaks,"  it  is  only  n< asarv  to  pad  the  mordanted  cloth  in  a 

l-:.'  per  cent,  solution  of  ammonium  chloride  before  printing.  This  counteracts 
the  action  of  the  caustic  soda  on  tannin  ;  and,  at  the  strength  given,  it  preserves 
the  imprinted  portions  of  the  cloth  from  damage,  while  it  is  not  sutliciently 
strong  to  affect  appreciably  the  quality  of  the  discharge  on  the  printed 
parts.  The  protective  action  of  ammonium  chloride  is  of  course  due  to  the 
fact  that  it  neutralises  the  caustic  soda,  which  easily  decomposes  it,  with  the 
liberation  >>i  free  ammonia  and  the  formation  of  sodium  chloride,  neither  of 
which  substances  have  any  injurious  action  on  the  mordant. 

Including  the  several  washings  and  dryings,  and  the  preparation  in  ammonium 

chloride,  the  foregoing  process  involves  at  the  least  eleven  distinct  operations 

the  cloth  is  ready  for  dyeing.      By  mixing  the  ammonium  chloride  with  the 

tannic    acid    padding   solution,   however,   and   by  deferring  the   fixing   in   tartar 

emetic   until    after    the    printing   and    steaming  have  been  done,  four  of  these 

operations  can  be  dispensed  with,  and  a  notable  economy  effected  in  ti labour, 

and  steam.  The  results  ..lit  unci  in  this  way,  by  printing  caustic  soda  on  free 
tannic  acid,  are,  if  anvthiiu,  1'ctt.r  than  those  obtained  on  tanuate  of  antimony  ; 
the  discharge,  even  in  fine  patterns,  is  very  complete,  the  "whites"  appeal  to 
be  less  liable  to  staining  in  the  dye  bath,  and  arc  therefore  more  easily  ''cleared  " 
in  the  final  washing,  and  the  whole  process  is  cheaper  and  more  expeditious. 

The  addition  of  aluminium  salts  to  the  tannin  mordant  acts  favourably  on 
the  brightness  of  the  ultimate  colour.  In  presence  of  sufficient  acetic  acid,  the 
precipitate  of  aluminium  tannate  is  re  dissolved,  but  on  drying  tie-  padded  cloth, 
it  is  deposited  again  on  the  fibre  in  its  insoluble  State.  As  a  rule,  a  solution  of 
tannic  acid  containing  30  grins,  per  litre  is  strong  enough  for  the  general  run 
of  dark  shades,  but  it  can  be  increased  as  required  ;  and  if  the  cloth  is  padded  in 
the  wet  Mate.  50  .this,  per  litre  will  not  be  too  much  to  give  results  correspond 
bag  to  30  grms.  on  dry  cloth.  By  wet  cloth  is  understood  cloth  which  comes 
straight  from  the  bleach-house,  where  it  has  been  well  squeezed  to  free  it  from 
•  of  water,  but  not  dried  in  any  way. 

The  following  details  are  those  employed  iii  working  on  the  large  scale: — ■ 

(1)  The  cloth  is  pel  led  in  either  of  these  solutions: — 

30 
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Tannin  Mordants. 


I. 


3  kilos,  tannic  acid. 
1  kilo,  sal  ammoniac  (NH4C1) 
100  litres  water. 


II. 


(2)  Dry,  and  print  "White  C.X. 


j    600  grms.  potash  alum. 

5000      „      acetic  acid  9°  Tw. 
(      20  litres  water. 
Dissolve,  and  add  to— 
j         3  kilos,  tannic  acid. 

1  kilo,  "sal  ammoniac." 
I       70  litres  water. 
Stir  till  any  precipitate  is  redissolved, 
and  make  up  to — 

100  litres. 


White  C.X. 

500  grms.  caustic  soda  77°  Tw. 

100      ,,      China  clay  paste  50  per  cent. 

400      „      40  per  cent.  Senegal  gum  solution. 

1000 

The  China  clay  is  added  to  prevent  "swelling"  during  steaming. 

(3)  Steam  2-4  minutes  in  the  rapid  ager. 

(4)  Fix  in  a  1?, -2  per  cent,  solution  of  tartar  emetic  and  a  little  chalk.   Wash  well. 

(5)  Dye  as  usual,  or  with  addition  of  acetic  acid. 
Dye  bath  : — |— 2  per  cent,  dyestuft'. 

21       „        acetic  acid. 
2i        .,         potash  alum. 
2|       „        tartar  emetic  (optional). 
2.1,  per  cent.   New  blue  L.,  or  2  per  cent.  Fast  cotton  blue 
T.A.I. 


Navy  Blue  = 

Dark  Purple  = 
Peacock  Green-  = 
Dark  Olive 
Crimson 
Myrtle 


{! 


-{J 

=     H 


Fast  cotton  blue  T.A.I. 
Methyl  violet  6  R. 
Methylene  green  extra  yellow. 
Methylene  yellow  H. 
Fast  cotton  blue  T.A.I. 
Methyl  violet  6  R. 
Auramine  cone. 
Fast  cotton  blue  T.A.I. 


on  4  per  cent, 
tannin. 


TaDnin  mordant  discharged  with  caustic  soda  and  dyed 
up  with  Fast  cotton  bine  T.A.I. 
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Brighter  and  lighter  shades  ore  dyed  with  varying  quantities  of  Rhodamine, 
Thionine  blue  Q.O.,  Marine  blue,  Brillianl  green,  Luramine,  etc.  Fast  cotton 
blue  T.A.I,  and  Auramine  must  be  dyed  at  a  temperature  not  exceeding  80s  G. ; 
at  higher  temperatures  they  decompose. 

Bali  Disohabgbs  oh  Tannin.  "Two-tone"  and  white  effects  are  obtained 
on  oloth  prepared  in  tannic  ;  1  < •  i <  1  by  printing,  along  with  "White  C."  or 
"White  C.X."  (caustic  Boda),  a  thickened  solution  of  either  Bodium  carbonate, 
Bodium  silicate,  sulphite  of  potash,  or  of  a  mixture  of  stannous  ohloride  and 
potassium  sulphocyanide.  Of  these,  sulphite  of  potash  is  the  best.  It  gives 
verv  regular  work,  and  olean  bright  half  discharges  on  •"■  G  per  cent  tannin 

rdants.     After  printing,  the  goods  arc  Bteamed,  fixed  in  tartar  emetic-,  washed 

and  'lyed,  as  already  described.  The  caustic  soda  destroys  the  tannin  com- 
pletely, while  the  sulphite,  alkaline  carl ate,  etc.,  onlj  discharge  it  partially, 

so  that  on  dyeing  a  two-colour  and  white  etl'eel  is  obtained. 

Print  on  cloth  padded  in  a  4  per  cent,  solution  of  tannic  acid  a  two-colour 
pattern  in  While  C.X.  and  Half  discharge  K.S.,  steam  i  1  minutes,  fix  in 
tartar  einetie  (2  per  cent.  BOllltion),  wash  well,  and  dye  up  in  any  desired 
ilour. 

II  mi     Ihsrn  ukie    K.S. 

600  grms.  potassium  sulphite  90°  Tw. 

200      „       British  gum  (dry). 

100       „       water. 

100      „      China  clay  paste  65  per  cent. 

1000 

A  good  half  discharge  is  also  given  by  soda  ash  (loll  grms  per  kilo,  of 
colour),  but  it  is  apt  to  he  irregular  in  working,  and  the  same  may  he  said 
of  the  other  substances  used  for  the  same  purpose.  Potassium  sulphite  itself 
does  not  always  give  satisfactory  results,  but  it  is  much  more  reliable  than 
the  rest  of  the  half  discharging  agents,  and  is  therefore  generally  preferred  for 
vie  of  work. 

When  Aniline  black  is  to  be  associated  with  white  and  half  discharges,  the 

cloth    is    best    mordanted    with    tannate   of    antimony   before    printing:    Aniline 

black  does  not  develop  well  on  free  tannic  acid,  and  is.  moreover,  not  particularly 

-  till   on   tannate   of  antimony,   unless   the   cloth    has    lien    soaped  and  well 

washed  before  it  is  printed.  Black  and  white  designs  on  basic  colour  grounds 
are  often,  therefore,  executed  by  the  chlorate  discharge  pre 

Apart  from  half  disoharge  effects,  coloured  discharges  are  rarely  produced 

on    tannate    of   antimony    mordants,    except    by    means    of   the   chlorate-albumen 

discharges  on  fully  dud  cloth.  Nevertheless,  such  discharges  are  possible  ;  aud 
Tigerstedt  communicated  a  process  for  obtaining  them  to  tin'  Mulh'iuse  Society 

some    years    a'_'o.       His    process,    however,    was    not    a    1 iplete    solution    of    the 

problem,  and  never  came  into  use.  Working  on  similar  lines  to  Tigerstedt, 
but  ignorant  of  his  results,  Caberti,  Roggieri,  and  Barzaghi  published  in  the 
/;  1  matiert*  colorantet,  1907,  a  process  of  their  own,  based  upon 

the  application  of  the  Vat  and  Sulphide  dyestuffs  in  strongly  alkaline  solution 

to  the  production  of  coloured  discharges  on  tannate  of  anti y  mordanted 

cloth.  They  found  that,  although  these  colouring  matters  were  sufficiently 
well  fixed  in  the  ordinary  way,  they  formed  a  tannin  antimony  lake  ;  and  that, 
in  order  to  decompose  this  lake  and  get  rid  of  the  tannin,  it  was  absolutely 
necessary  to  add  extra  quantities  of  reducing  agents,  a  fact  which  escaped  the 
observation  of,  or  at  least  was  not  mentioned  by,  Tigersti   It. 

The   hydrosulphitcs  give   good   discharge   effects,    and   glucose   also   gives 
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excellent  results.     Tin  oxide,  too,  may  be  used,  but  in  this  case  certain  defects 
are  developed  by  reason  of  the  printing  rollers  becoming  soiled. 

The  following  are  typical  recipes  of  the  colours  recommended  by  Caberti, 
Roggieri,  and  Barzaghi : — 

Bi.vk.  Yellow. 

Indanthrene  blue  R.S.  .         .         200  grms. 

Flavanthrene  R.  .         .         .         .  ...  100  grms. 

Glucose  52°  Tw 150      „  120      .. 

Alkaline  paste      .         .         .         .         650      „  680      .. 

British  gum  50  per  cent,  paste      .  100 


1000 


Alkaline  Paste. 

100  grms.  British  gum  powder. 
900      ,,      caustic  soda  77°  Tw. 


1000 


1000 
With  hydrosulphite  the  colours  are  mixed  as  follows  :  — 


Violet. 

Gkkbn. 

Ybllow. 

Bl.VE. 

Red. 

Tliio- Indigo  red  paste 
Indanthrene  blue  R.S. 
Flavanthrene  R. 
Hydrosulphite  N.F.  cone. 

British  gum  powder  . 
Caustic  soda  77°  Tw. 
Alkaline  thickening  . 
Glycerin   . 

80 
50 

50 
120 

150 

550 

"io 

60 
40 
110 
150 
600 

100 
50 
50 

750 

50 

100 
200 

°80                 30 
100                 80 
120                150 
500               600 

:::    |    -„ 

1000 

1000       '       1000 

1000 

1000 

The  colours,  White  C.X.  and  Half  discharge  K.S.  are  printed  on  cloth 
.mordanted  with  tannate  of  antimony,  dried,  steamed  for  2  minutes  in  the 
rapid  ager,  and  then  washed  off  in  a  bath  containing  5  grms.  tartar  emetic 
and  5  grms.  sal  ammoniac  per  litre.  The  washing  off  is  done  at  60°  C.  ;  and 
when  the  cloth  is  free  from  alkali  and  the  colours  are  in  a  forward  state  of  re- 
oxidation,  the  goods  are  washed  thoroughly  in  fresh  water,  and  then  well  soaped 
and  washed  again.  The  leuco  compounds  of  the  discharge  colours  are  now 
completely  re-oxidised,  and  the  cloth  is  ready  for  dyeing  in  the  usual  way  with 
Basic  colours,  alum,  and  tartar  emetic.  Patterns  containing  Thio-Indigo  red, 
either  as  such  or  in  combination  with  Indanthrene  blue,  are  improved  by  a  run 
through  a  hot  solution  of  ammonium  sulphate  (2  grms.  per  litre),  followed  by 
a  wash,  a  slight  sour,  and  a  final  wash  before  diving. 

The  same  colours  printed  on  cloth  simply  padded  in  tannic  acid  give  equally 
satisfactory  results.  After  printing,  they  are  steamed  2  minutes,  fixed  in  a 
2  per  cent,  solution  of  tartar  emetic  containing  5  grms.  ammonium  chloride 
per  litre,  and  then  treated  exactly  as  above. 

Resists  under  Taxxix  Dischakges. — If  the  action  of  caustic  soda  is  to  be 
counteracted  (or  resisted),  as  for  instance  in  the  case  of  a  discharge  white 
"  cover  "  thrown  over  a  basic  colour  ground,  a  portion  of  which  ground  has  to 
be  "reserved"  so  as  to  form  a  pattern,  the  best  resisting  agent  to  use  is  nitrate 
of  ammonia  thickened  with  starch. 
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Rbsibi   n.a. 

1    336  gnns.  nitrate  of  ammonia  oryst. 
I    665     .,     atarch  paste, 

1000 
or 

•  I    I  2050  grills,  nitric  acid  57    Tw. 

I  1000     „     ammonia  25  per  cent.  (Sp.  g.  0'910). 
Add  the  acid   to  the  ammonia  until   the  solution    is   neutral,  and    then  pour  the 
whole  into 

350  grurs.  starch. 
100      „       water. 

3500 
Boil  and  cool. 

Print  either  of  the  above  resists  on  tannate  of  antimony  prepared  cloth  : 
dry,  and  cover  in  ''White  C.X."  (caustic  soda);  dry,  steam,  wash,  and  dye  up 
in  basic  colours,  [f  printed  on  cloth  prepared  in  tannic  acid  alone,  the  ^"ods 
arc  passed  through  tartar  emetic  after  Steaming;  they  are  then  washed  ami 
dyed  as  usual. 

Very  pretty  and  useful  effects,  consisting  of  a  two-colour  pattern  in  solid 
white,  and   solid  colour  standing  out  clearly  from  a  delicately   figured  ground, 

also  in  white  and  the  same  colour,  ai litained  by  printing  on  tannin  mordanted 

cloth  (1)  a  design  in  White  C.X.  and  Resist  X.A.,  and  (2)  a  line  "cover" 
pattern  in  White  C.X.,  the  "cover,"  of  course,  being  printed  over  the  whole  of 
the  first  design.     Thus — 


Dark  Blue  and  Whitk  Spots  os  a   Dark   Blub  ani>  White 
Striped  Ground. 

On  tannate  of  antimony  mordant — 

(1)   Print  a  two-colour  spot  pattern  in  White  C.X.  and  Resist  N.A.      Dry. 

(-1        ,,      fine  closely-set  line  stripe  in  White  C.X.     Dry. 

l3)  Steam  for  2-4  minutes. 

(\)  Wash,  soap  lightly,  wash  and  dye  up  in — 

/  2    percent.  Marine  blue  I',. I.  (Hoohst). 

)  2J    ,,      ,,      alum. 

12j    ,,       ,,      tartar  emetic 
and  a  little  glue  size 
Wash   well,   snap,   etc.       In   this   way,   by   varying   the    patterns,    "covers,"    and 
dyestuffs,  an  immense  variety  of  effects  can  be  produced  by  very  simple  means. 

Discharging  of  Aluminium,  Iron,  and  Chromium  Mordants. 

The  production  of  white  discharges  on  aluminium  and  iron  mordants  has  been 
dealt  with  in  connection  with  the  "  Madder  style."  and  needs  no  further  mention 

here.     The  discharging  of  chrome  mordants  is  similar  i >t    respects,  and   in 

many  eases  precisely  the  same  ingredients  may  l»'  used  ;   indeed,  the   majority  of 

the  "aoida"  given  for  Madder  mordants  yield  equally  good  results  on  Chrome 

mordants. 

The  cloth  may  be  mordanted  with  either  the  alkaline  chrome  mordants  of 
Koechlinor  Knecht,  theCallois  mordants  1  M  ,  I..  &  I'..  1,  or  with  chromium  bisulphite. 
With  the  Qallois  mordants  good  whites  are  easily  obtained  by  a  short   stcamin", 
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as  the  discharge  is  printed  on  before  the  chromium  oxide  is  fixed  on  the  fibre. 
With  the  other  mordants,  a  more  prolonged  steaming  is  necessary  to  bring  the 
hydroxide  into  solution. 


Dark  Gai.lois  Mordant. 

Chrome  mordant  6a.  II.  64°  Tw. 

AVater 

Glycerin   ..... 
Gum  tragacanth  6  per  cent. 


200  grms. 

715  „ 
35  „ 
50      „ 

1000 


Pad  the  cloth  in  this  solution ;  dry  in  the  hot  flue  and  print  on  the  following 
Discharge  white : — 

Discharge  White  C.K. 

85  grms.  citric  acid. 
75      „      tartaric  acid. 
100      ,,      China  clay  50  per  cent,  paste. 
740      „      British  gum  paste. 

1000 

Heat  till  dissolved  and  then  cool. 

After  printing,  steam 
the  goods  for  4-5  minutes, 
and  then  pass  at  once  at 
full  width  through  a  3  per 
cent,  solution  of  soda  ash 
at  50-60°  C.  Wash  well 
and  dye  in  any  suitable 
mordant  dyestuff.  This 
method  of  working  is  well 
adapted  to  the  production 
of  white  patterns  on  dark 
dyed  grounds. 

For  "two -tone  and 
white "  effects  a  somewhat 
different  procedure  is  ad- 
opted.     The   cloth  is  first 

padded  twice  (for  levelling  purposes)  through  the  following  weak  mordant : — 


Chrome  mordant  C!a.  II.,  discharged  and  dyed  with 
Ccerulei'ii  olive. 


Light  Gallois  Mordant  (Mordant  G.L.) 
Chrome  mordant  Ga.  II.  64°  Tw.  . 
6  per  cent,  tragacanth  thickening 
Water 


1000 


The  excess  of  liquor  is  expressed  by  the  bowls  of  the  padding  mangle,  and 
then,  without  drying,  the  cloth  is  passed  at  once  through  a  second  padding 
mangle,  the  box  of  which  is  charged  with  a  3-4  per  cent,  solution  of  soda  ash  at 
75-90°  C.  Following  this,  the  goods  are  well  washed,  and  then  dried  for  printing. 
( )n  cloth  fully  mordanted  in  this  manner  a  discharge  white  and  a  stronger  mordant 
are  printed,  and  after  steaming  (to  effect  the  discharge  and  the  fixation  of  the 
strong  mordant),  the  goods  are  thoroughly  washed  and  dyed  up  in  Alizarin, 
Ccerulein,  Fersian  berries  extract,  or  any  other  mordant  dyestuff  that  forms 
a  pleasing  chromium  lake. 
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15  grms.  oitric  acid. 

1  2      ,.      tartaric  acid. 
L50     .,     china  olay  paste  50    . 
B23      ..     gum  Senegal  solution  50%. 

1 


Dark  m am  fob  Pri 

100  grms.  I  Ihxomi  2  Tw. 

600     ,.      thiols  Btarcfa  tragacanth 
paste. 

1000 


Print  on  oloth  prepared  as  above  in  Mordanl  G.L.;  steam  for  1  hour  in  the 
continuous  steamer;  pass  at  full  width  through  a  1  per  cent,  soda  ash  bath 
at  60*  C.  to  ensure  the  complete  fixation  of  the  dark  mordant  ;  wash  thoroughly 

in  water,  and  then  dye  as  under : — 

For  50  Kilos.  Cloth. 
Clarkt: —  (2500    litres  water. 

1 .'.  kilns.  Alizarin  20  per  cent.  (blue  Bhade). 
6       ,,     10  per  cent,  glue  solution. 

1         ,.     acetate  of  lime  32    Tw. 

[         I  ,,     acetic  acid  9"  Tw. 

Dye  \  hour  in  the  oold,  then  raise  the  temperature  gradually  during  \  hour 
to  90-100°  C,  and  dye  at  this  temperature  until  the  shade  is  fully  developed. 
Wash  well,  snap,  and  char  the  whites  in  weak  bleaching  powder  solution  or  in 
the  "chlorins»  machine." 


TeRRA-OOTTA: —  As  for  Claret,  but 

Brown: —  Ajb  Terra-cotta,  but 

Hue: —  „              „ 

PuRPLR: —  ..              „ 

Olive: —  .,              „ 
Old  Gold : — 
Yellow: — 

BRIGHT  Viol. ET  : — 

Grey  : —  „ 

Bright  Blue  : —  ,, 


1 1  kilos.  Alizarin  orange  20  per  cent., 
and  do  a.etate  of  lime. 

Anthracene  brown. 

Ali/arin  hi 

Gallein  or  Gallopurple. 

Ccerulein  S. 

Persian  berry  extract. 

Ali/arin  yellow  G.(  ■. 

( Ihromoglaucine  \'.M. 

{1    part Chromoglaucine  \'.M. 
1£      „      Ali/arin  yellow  C.<  r. 

Gallophenine  P 

The  quantities  of  the  above  colours  must  be  varied  according  to  thi  shade 
required  and  to  the  amount  of  dark  mordant  on  the  cloth. 

Phosphate  of   ohromium  is  a  much  weaker  mordant   than  the   hydroxide,  that 

is,  it  gives  lighter  colours  than  the  latter  with  the  same  quantities  of  dyeetuff. 

On  this  fact  is  founded  a  method  of  producing  very  tine  half  discharge  effects  OD 
strong  chronic  mordants.  A  good  mordant  for  the  purpose  is  made  up  and 
applied  as  follows: — 

Chrome  Mordant  F. 

110  grms.  hydroeulphite  N  1'.  cone. 
1000      „     water. 
1    200      ..     bichromate  of  potash  or  soda. 

II.       200      „     acetate  of  soda. 
I  2000       ..       water. 
Add  I.  to  II.  in  the  cold   immediately  before  use.  and  make  the  whole  to  1  litres 
with  water.      Tad  the  cloth  in  this  solution,  dry  in  the  hot  flue,  Steam   1  minutes 

and  then  pass  through  a  boiling  2  per  cent,  solution  of  soda  Wash  well.  dry. 
and  print  Discharge  white  Z.  and  Half  discharge  P.S. 


'■{ 
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Discharge  White  Z. 

(  300  grms.  citric  acid. 

<  150      „      China  clay  paste  50%. 

( 550      „      British  gum  paste. 

1000 


Half  Disohabgh  P.S. 

(  150  grms.  sodium  phosphate 
(NajHPOJ 

(  850      „      British  gum  paste. 

1000 


After  printing,  run  twice  through  the  rapid  ager,  wash  well,  and  dye  in 
any  of  the  mordant  dyestuffs  already  given.  The  phosphate  of  chromium 
dyes  up  a  much  lighter  shade  than  the  imprinted  ground  mordant,  and 
thus  yields  half  discharge  effects  which,  when  associated  with  Aniline  or 
Diphenyl  black  and  White  discharge  Z.,  give  very  pretty  four-colour  styles  on  a 
deep  rich  ground  of  subdued  colour. 

It  is  needless  to  add  that  the  "  chrome  mordant  discharge  style  "  ranks  with 
the  fastest  and  highest  class  of  printed  goods. 

Discharging  of  Slop-padded  Chrome  Shades. 

In  this  method  of  obtaining  discharges  on  coloured  grounds,  the  dyestuff  and 
its  mordant  (chrome)  are  applied  together,  and  the  formation  and  fixation  of  the 
colour  lake  is  effected  by  steaming.  The  fixation  of  the  lake  may  be  prevented 
by  printing  on  the  padded  cloth,  before  steaming,  certain  pastes  which  contain 
either  organic  acids  or  their  alkaline  salts,  oxalate  of  antimony,  sulphite  of 
potash,  or  oxidising  agents.  These  latter,  which  are  practically  restricted  to 
the  chlorate  discharges,  may,  as  a  rule,  be  applied  with  equally  good  results, 
either  before  or  after  steaming. 

The  padding  solutions  contain,  in  addition  to  dyestuffs  and  mordant,  certain 
solvents — e.g.  soda,  borax,  glycerin,  "oleine,"  etc. — which  promote  the  even 
impregnation  of  the  cloth  and  the  production  of  level  shades.  In  light  shades 
most  colours  of  the  Alizarin  group  are  sufficiently  well  discharged  (in  reality 
"resisted")  by  organic  acids,  antimony  oxalate,  tartrates,  citrates,  and  sulphite 
of  potash,  with  citrate  of  ammonia.  On  the  other  hand,  dark  shades  (with 
the  exception  of  Alizarin  reds  and  pinks)  can  only  be  discharged  to  a  satisfactory 
white  by  means  of  chlorate  of  soda  ;  and  colours  containing  the  natural  vegetable 
dyestuffs  require  the  chlorate  discharge  whether  they  be  dark  or  light. 

In  the  following  formulae,  all  the  colours  are  readily  dischargeable  with 
chlorate  pastes  in  either  white  or  colours,  and  most  of  them  will  also  give  fairly 
good  results  with  citric  acid,  etc.,  if  they  are  reduced  to  light  shades  by  the 
addition  of  water. 


Terra-cotta. 

Brown. 

Blue. 

Green. 

Purple. 

Alizarin  orange  20  per  cent. 
Anthracene  brown  40  per  cent.  . 
Alizarin  bine  S.  (powder)  . 

,,        viridine  F.  F. 
Cbromoglaucine  V.M. 

Borax 

Water 

6  per  cent,  tragacanth  thickening 
Chromium  acetate  32°  Tw. 
Acetic  acid        .... 
Hydrosulphite  N.  F.  cone. 

100 

20 

780 

50 

50 

50 

20 

845 
50 
35 

30 

820 
75 
75 

35 

740 
50 
75 

100 

60 

768 
50 
120 

2 

1000 

1000 

1000 

1000 

1000 
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A  uBeful  Beriea  of  colours  are  obtained  by  mixing  the  four  following  standards 
in  vmi. his  proportions  according  to  the  principles  described  in  tlio  section  on 
"The  Mixing  of  Compound  Shades"  (p.  322) : — 

Si. i:  iks  S.P. 


Kl.l   m 

1.    Hi  D. 

•„'.   YlLLOW.      S.    Bl  i  i 

i.  Gbi  i  %. 

Chrome  violet 

Anthracene  yellow  powder 
Ah/  u  in  blue  3.  powder   . 
,,       green  paste 

Water 

Acetate  ef  chrome  30°  Tw. 
6  [icr  cent,  tragacauth 

50 
760 

150 
50 

12 

30 

858                 845 
80                   75 
50                   50 

"90 

810 

50 

50 

1 

1000               1000 

1000 

Grey,  L.3.9.9 

rey,  L.8.1.3 
Holland,    0.20.1.0 
Drab,         0.8.1.0 


Plum,  3.0.1.1 

Reddish  purple,  8.0. 1 .0 
Stone,  0.20.0.1 

0.8.0.1 


Dull  t'cotta,  1.3.0.0 

Russet,  1  6.1.0 

i  wender,  1.1.1.1  (dilute) 

Buff,  1.40.0.1  (dilute) 


Bright  olives  of  all  descriptions  are  easily  obtained  From  the  above  three 
elements,  red,  yellow,  and  blue,  by  the  addition  of  a  green  made  from  Alizarin 
viridine,  inwtfmd  of  Alizarin  green,  which  is  <lull  and  blue  in  tone. 

Pad  the  foregoing  solutions  on  bleaohed  cloth  ;  dry  and  print  on  the  discharge 
pastes;  steam  for  from  \  to  |  hour;  wash  well  and  soap  etc.,  as  for  Alizarin 
colours  in  general. 

Chlorate  discharges,  when  printed  in  combination  with  steam  colours,  must 

not  be  bo  strong  as  bo  attack  the  fibre  during  the  steaming  process.     A  discharge 

aing   (0—60  grammes  of  chlorate  of  soda  per  kilogramme  of  colour  is 

aboul    the   usual    strength    for  must  classes  of  work,    but    it    is    increased    or 

diminished  according  to  circumstances. 

[f  the  padded  cloth  be  Steamed  for  an  hour  to  ti\  the  colour  lake,  and  then, 
after  washing  and  soaping  (or  without  these  operations),  it  be  printed  with 
chlorate  discharges,  these  latter  may  be  muoh  stronger,  because  the  cloth  then 
only  requires  a  shorl  steaming  (3  5  minutes  in  the  rapid  ager)  to  effect  the 
discharge  alone,  the  colour  being  already  lived  by  the  previous  steaming.  If, 
however,  "steam  colours"  form  any  pari  of  the  printed  pattern,  they  will  require 
a  prolonged  Bteaming  for  their  proper  fixation  ;  and  any  chlorate  discharges, 
ore,  that  are  worked  in  combination  with  them  must  be  reduced  in 
strength  to  1<>  50  grma.  per  kilo.,  for  the  reason  given  above,  and  also  because, 
in  long  Bteaming,  smaller  quantities  of  chlorate  act  quite  as  effectually  as 
the  larger  quantities  employed  when  the  goods  are  merely  passed  through 
the  ager. 

Dnder  any  conditions  of  steaming,  the  employment   of  too  strong  a  discharge 

is  to  be  avoided  on  both  teohnical  and  economical  grounds  ;  for,  apart  from  waste 
of  material,  the  excess  of  chlorate,  etc,  over  that  required  to  discharge  the  colour 

on  the  work  injuriously  in  two  ways,  neither  of  which  can  be  remedied. 
In  the  first  place,  it  attacks  and  tenders  the  fibre  ;  and  seeondlv,  it  gives  a 
rough,  Smudgy-looking,  clumsy  impression  of  the  pattern,  due  cither  to  the 
discharge   "  running  "  or  to  the  too  copious  evolution  of  chlorine  compounds, 
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which  naturally  attack  those  portions  of  the  ground  colour  immediately 
surrounding  the  printed  pattern. 

Any  of  the  chlorate  discharges  already  given  for  Indigo  and  the  basic  colours  are 
equally  suitable  for  application  to  the  slop-padded  chrome  shades.  If  necessary, 
they  may  be  strengthened  by  the  addition  of  more  chlorate  and  corresponding 
quantities  of  citric  acid  and  yellow  prussiate,  or  they  may  be  reduced  by  the 
addition  of  more  thickening  paste. 

Some  of  the  other  discharges  used  for  light  shades  are  given  below  : — 


White  A. 

200  grms.  citric  acid. 

100      „      50%  China  clay  paste. 

700      ,,      gum  Senegal  solution. 

1000 


White  B. 

150  grins,  oxalate  of  antimony. 
170  „  British  gum  powder. 
680      „      water. 

1000 


White  C. 
100  grms.  oxalate  of  antimony. 

65      ,,      tartaric  acid. 
100      „      China  clay  paste  50%. 
735      ,,      British  gum  paste. 

1000 


White  C. 

!150  grms.  British  gum  powder. 
600      „      sulphite  of  potash  9 1°  Tw. 
}    50      „      China  clay  (dry). 
V  200      „      citrate  of  ammonia. 

1000 


Print  on  padded,  but  unsteamed,  chrome  shades :  dry,  steam  1  hour,  wash 
well,  soap,  and  clear  in  the  "  chloring  machine  "  with  bleaching  powder  solution 

i°-¥  Tw- 

Brown   shades  obtained  from  alkaline  solutions  of   Diuitroso  resorcin  are 
discharged  by  means  of  sulphite  of  potash. 
The  cloth  may  be  padded  as  under : — 


Dark  Brown. 


|  100  grms.  Dinitroso  resorcin  -10  per  cent,  paste. 
<     50      „      borax. 


(  350      „      water. 
I    60      „      ammonia  25  per  cent. 
II.  -       5      ,,      Turkey-red  oil  40  per  cent. 
|  200      „      water.' 
Mix  I.  and  II.,  stir  well,  and  add — 

25  grms.  alkaline  copper  solution. 
100      „      water. 
50      „      6  per  cent,  tragacanth. 
60      „      water. 


1000 


Alkaline  Cutter  Solution. 

(    400  grms.  copper  chloride,  cryst. 
1     600      „      water. 
I    500      ,,      tartaric  acid. 
1060      „      caustic  soda  86*  Tw. 
400      „      glycerin. 
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l.i.iii   Bbown. 

1    25  grms 

10      „ 

Dinitroso  resorcin  10  per  cent,  paste 

borax. 

(  250     „ 

water. 

1      5     „ 
\  100      „ 

Turkey  red  oil  40  per  rent. 

water. 

30     .. 

ohromium  acetate  30"  Tw, 

1    -"'     •• 

alkaline  copper  Bolution. 

-     50     .. 

t'i  per  cent  tragacanth. 

1  175      „ 

water. 

1000 
Pad    tin'   rliilli    in    tin     above    solutions,   dry,   and    print    on    the    following 
dischargee: — 

White   D.R. 

|  200  grms.  British  gum. 

|    150      „      sulphite  of  potash  90°  Tw. 
II. \it  to  50"  < '.,  -tir  until  dissolved  :  then  cool,  and  add — 
150  grms,  China  claj  |:i     50  percent. 
100      „      bisulphite  of  soda  64°  Tw. 
100      „      citrate  of  soda  50'  Tw. 


1000 


COLOCKKl'    DlSOHABGES. 


Blue  D.R. 

Yi  LLOW  D.R. 

Red  D.R. 

■  D.R. 

Diaoil  hlue  II.  6  (J. 

Aurophenine  O 

Diiinil  fast  soarlel  I  B.8. 

Water 

British  gam  powder 
Sulphite  of  potash  90°  Tw.    . 
Bisulphite  of  soda  61°  Tw.    . 

30 

410 

220 
290 
50 

30 

410 
220 
290 

50 

30 
410 
220 
290 

50 

74 
224 

•no 

220 

290 

50 

1000                   1000 

1000                 1000 

After  printing,  steam  the  goods  for  an  hour  in  the  "continuous  steamer," 
and  then  wash  well  and  soap. 

Dinitroso  resorcin  is  put  OD  the  market  under  various  fancy  names — Past 
myrtle,  Solid  green  •».,  Resorcin  -teen  but  all  the  products  they  designate 
are  practically  the  same,  and  can  be  applied  after  the  method  described  above. 

Discharges  on  Dinitroso  reeoroin  brown  grounds  have  little  to  ret imend 

them  beyond  their  scientific  interest.  The  ground  shade  itself  is  dull  compared 
with  Para  brown,  and  the  discharge  colours  are  neither  particularly  fast  nor 
bright,  <  >ti  the  other  hand,  the  discharging  of  the  Alizarin  chrome  shade-  is  an 
important  style,  which,  althougl  ttenl  displaced  by  the  hydrosulphite 

discharges  on  insoluble  Aso  colours  and  the  Sulphide  colour  resists,  is  -till 
produced  in  large  quantities  for  the  Borne  Trade  Markets  on  account  of  its 
fastness  and  the  beauty  and  variety  of  its  colours. 


Discharging  of  Sulphide  or  Sulphur  Colours. 

The  ever  increasing   importance  of   this  jrroup  of  colouring  matters  has 
naturally  led  to  many  attempts  being  made  to   produce    white   and   coloured 
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discharge  effects  upon  grounds  dyed  with  them.  Of  these  attempts  the  most 
ssfu]  and  convenient  is  that  hased  upon  the  employment  of  powerful 
oxidising  agents,  and  in  this  connection  the  chlorate  discharges  may  be  regarded 
as  the  best.  Very  few  of  the  Sulphide  colours  yield  good  whites,  even  with 
"  chlorate,"  and  only  then  when  the  discharge  is  very  strong.  For  imitations  of 
such  goods  as  men's  suitings,  a  dull  white  is  perhaps  more  useful  than  a  pure 
white,  but  for  most  styles  the  impossibility  of  obtaining  a  perfectly  pure  white 
discharge  on  Sulphide  colours  is  a  fatal  defect  in  the  process.  The  colours  are 
easily  destroyed  by  the  chlorate  pastes,  but  unfortunately  they  form  brownish 
or  greyish  oxidation  products,  which,  in  the  majority  of  cases,  cannot  be  removed 
entirely  from  the  fibre.  This  drawback,  as  already  noted,  is  of  little  moment 
for  certain  classes  of  work,  but  in  the  main  it  has  resulted  in  the  chlorate 
discharge  process  being  discarded  in  favour  of  the  newer,  simpler,  and  more 
generally  applicable  Zinc  Chloride  Resist  process,  which  allows  of  the 
production  of  a  much  greater  variety  of  styles,  and  is,  moreover,  free  from  the 
serious  risk  common  to  all  acid  oxidation  discharges,  namely,  that  of  tendering 
the  fibre. 

For  white  discharges  on  medium  and  light  shades,  and  for  coloured  discharges 
in  general,  the  chlorate  pastes  given  for  Indigo  may  be  used  satisfactorily  for 
the  Sulphide  colours.  For  dark  shades  and  blacks,  the  following  aluminium 
chlorate  discharge  gives  good  results,  especially  in  fine  patterns.  Large 
patterns  are  not  suitable,  as  the  impurity  of  the  white  shows  up  to  greater 
disadvantage  in  proportion  as  the  contrast  between  ground  and  pattern  is 
diminished. 

White  Discharge  C.A.L. 

grms.  British  gum. 
■   BOO  "  ..      chlorate  of  alumina  42°  Tw. 
I    50      ..      China  clay  (optional,  but  useful  sometimes). 
Beat  the  clay  to  a  cream  with  the  chlorate,  and  then  heat  the  whole  to  75"-SO"  C. 
and  add — 

150  grms.  chlorate  of  soda. 
Dissolve,  cool,  and  add — 

50  grms.  red  prussiate  of  potash  (powdered). 

1000 
For  pigment  colour  discharges  the  above  white  may  be  utilised  thus  : — 

Discharge  Yellow  C.A.L. 

(  300  grms.  Chrome  yellow  paste. 
|  150      ,.      albumen  solution  40-50  per  cent. 
52J       ..      White  discharge  C.A.L. 
25      ..      citrate  of  ammonia  50°  Tw. 

1000 

Guignet  green,  vermilion,  the  ochres,  lakes,  etc.,  may  be  used  in  a  similar 
way  for  other  colours  and  compound  shades. 

Friut  the  white  and  colour  discharges  on  cloth  dyed  with  Sulphide  colours  ; 
dry  and  steam  for  5  minutes  in  the  "  hvdrosulphite  ager"  at  100°  C.  :  wash 
well  and  soap  at  80°-90*C.  for  5  minutes;  then  wash  again  and  dry.  To 
obtain  the  best  results,  the  cloth  ought  to  be  well  soaped  before  printing. 
If  the  pattern  consists  of  white  alone,  or  in  combination  with  Aniline  black  or 
a  Logwood  iron  black,  the  goods  are  passed,  after  steaming,  through  a  bath  of 
dilute  caustic  soda  (10  grms.  NaOH  77°  Tw.  per  litre)  at  60°  C,  followed  by 
soaping,  etc.  This  treatment  improves  the  white  considerably,  but  if  applied  to 
pigment  colour  discharges  it  is  apt  to  "  strip  "  them  off  the  fibre. 


STYLES   OF    PRINTING.  477 

'I'lir  dyeing  of  the  cloth  may  he  effected  hy  any  of  the  usual   methods   in   use 

for  Sulphid lours.     Partioulara  of   the   processes   will   be   found  described 

in  .1  Motived  of  Dyeing,  by  Knecht,  Rawson  and  Loewenthal. 

Discharging  of  Mineral  Colours. 
(a)  Iron  Buff. 

This  colour  simply  consists  of  ferric  oxide,  and,  while  very  fast  to  lighl  and 
boiling  alkalies,  it  is  extremely  sensitive  to  the  action  of  acids,  which  dissolve 
it  out  completely.  To  obtain  white  discharges,  therefore,  it  is  only  necessary 
to  print  the  dyed  material  with  an  arid,  give  a  short  Bteaming  to  increase  its 
effect,  and  finally  wash  the  goods  in  a  copious  supply  of  running  water.  Citric 
acid  is  moal  commonly  used  for  the  purpose,  and  usually  a  little  oxalic  acid  is 
added  to  help  in  reducing  the  ferric  oxide  to  the  ferrous  state  The  addition 
of  oxalic  acid,  however,  while  beneficial,  is  not  absolutely  necessary,  as  good 
white-  axe  regularly  obtained  with  citric  acid  alone.  The  iron  is  not  pre 
oipitated  from  citrates  by  alkalies,  and  consequently  a  run  through  dilute 
ammonia  or  soda,  utter  stemnin;/,  is  permissible  in  order  to  neutralise  the  6X0688 
of  acid  on  the  fibre,  and  thus  prevent  it  from  acting  upon  those  parte  of  the 
buff  ground  that  are  contiguous  to  the  printed  pattern. 

The  cloth  is  dyed  by  first  padding  it  in  a  solution  of  ferrous  acetate  9°  Tw. 
(which  see),  then  drying  it,  and  passing  it  through  a  solution  of  caustic  soda 

4°  Tw.  at  75°  C.  to  precipitate  the   ferrous  hydrate.      The  g Is  are  now  allowed 

to  lie  exposed  to  the  air  for  a  short  time  (or  they  may  be  passed  at  once 
through  a  dilute  solution  of  bleaching  powder)  to  convert  the  ferrous  into 
ferric  hydrate,  and    then    they  are   thoroughly  washed    and   dried  in  readine88  For 

printing. 

White   I'iscii ahoes. 

I.  II.  III. 

100  250  350  grins,  citric  acii I. 

10  10  15      „      oxalic  acid. 

890  740  635     .,      British  gum  paste  (or  Senegal  gum). 

1000         1000        1000 

Print    on    Iron    buff  dyed   cloth,  dry,  steam    3    5    minutes   in    the   rap 
pass  through  dilute  ammonia,  ami  then  thoroughly  wash  and  dry. 

According  to  the  depth  of  the  buff  is  the  strength  of  the  discharge;  deep 
shades  require  a  stronger  discharge  than  lighl 

(//)  Prussian  Blue. 

The  dyeing  Of  Prussian  blue  was  formerly  an  important  branch  of  the  calico 
printing  industry,  but  since  the  introduction    of   basic  Aniline   blues  it   has  fallen 

into  almost  total  disuse  in  modern  printworks. 

Dyed  in  the  usual  way,  Prussian  blue  consists  of  ferric  ferrocyanide 
(Fe4{Fe((  N  |  I  and  although  it  is  produced  on  a  basis  of  Iron  buff,  its 
behaviour  towards  acids  and  alkalies  is  exactly  the  reverse  of  that  colour. 
Prussian  blue  is  fast  to  acids,  whereas  alkalies,  and  even  boiling  soap  solutions, 
decompose  it  at  oi ,  leaving  brown  ferric  hydroxide  on  the  fibre. 

Hence  by  printing  thickened  solutions  of  caustic  soda,  or  alkaline 
on  cloth  dyed  with  Prussian  blue,  a  buff  pattern  on  a  blue  ground  is  obi 

To  convert  this  buff  pattern  into  a  white  pattern,  it  is  only  necessary  to  "wince" 
the  goods  in  dilute  mineral  acid,  which  dissolves  out  the  ferric  hydroxide 
without  affecting  the  blue  ground. 
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The  most  reliable  method  of  obtaining  level  shades  of  Prussian  blue  on 
piece  goods  is  first  to  dye  the  cloth  a  deep  shade  of  Iron  buff,  and  then  pre- 
cipitate the  bine  upon  it  by  a  run  through  an  acidulated  solution  of  yellow 
prussiate  of  potash  (ferroeyanide).     Wash  well  and  dry. 

2Fe.2(OH)6  +  3K4.Fe(CN),;  +  6H2S04  =  Fe4{Fe(CN)6}8  +  6KgS04  +  1 2 1 1 J  I. 

Iron  buff.         Yell,  prussiate.  Prussian  blue. 

The  following  process,  based  on  these  lines,  is  used  on  the  large  scale : — 

(1)  Pad  the  cloth  in  acetate  of  iron  18°  Tw.     Dry. 

(2)  Steam  2  minutes. 

(3)  Pass  through  caustic  soda  4°  Tw.  at  75°  C.  Allow  to  lie  i  hour,  and 
then  wash  in  water  until  the  last  trace  of  ferrous  hydrate  (olive  tint)  has  been 
oxidised  to  ferric  hydrate  (bright  buff).     Then — 

(4)  Pass  through  the  developing  bath  : — 

j       20  gnus,  yellow  prussiate  of  potash. 
<       15      ,,      sulphuric  acid  168°  Tw. 
I  1000      „      water. 

(5)  Wash  thoroughly  and  dry. 

Dyed  in  this  way,  the  cloth  is  then  printed  with  buff  discharge,  and,  if 
desired,  a  prussiate  Aniline  black. 

Buff  Discharges. 


I.                  II. 

111. 

Caustic  soda  77°  Tw. 

China  clay  paste  50  per  cent. 
Gum  Senegal  50  per  cent. 
Water 

300 

•200 
500 

150 
200 
650 

300 

600 
100 

1000 

1000 

1000 

Print,  dry,  and  wash  off  at  once  in  plenty  of  running  water,  and  at  the  full 
open  width  to  avoid  "  marking  off." 

If  Aniline  black  is  also  printed,  the  goods  are  passed  through  the  rapid 
ager  before  washing,  and  the  cloth  is  best  prepared  with  a  little  tartaric  acid 
in  order  to  counteract  the  action  of  the  caustic  soda  on  the  black.  In  fact,  the 
padding  of  the  cloth  in  a  2  per  cent,  solution  of  tartaric  acid  is  advisable  in  any 
case,  since  alkaline  printing  colours  are  exceedingly  liable  to  "scum  "  badly. 

To  convert  the  buff  obtained  as  above  into  a  white,  the  goods,  after  washing, 
are  treated  in  sulphuric  acid  2°-4°  Tw.  at  20°-30°  C.  This  may  be  done  in  the 
rope  state,  and  it  is  continued  until  the  discharge  is  sufficiently  white. 

The  chief  precaution  to  observe  in  the  discharging  of  Prussian  blue  is  to 
avoid  allowing  the  wash  water  to  become  too  alkaline  from  the  caustic  soda  it 
extracts  from  the  printed  goods.  This  is  best  prevented  by  conducting  the 
earlier  stages  of  the  washing  in  open-bottomed  becks  fitted  with  an  arrangement 
of  "spirt  pipes,"  between  which  the  cloth  is  made  to  pass  by  means  of  suitably 
adjusted  guide  rollers.  The  jets  of  water  from  the  "spirt  pipes"  play  on  the 
cloth  with  considerable  force  and  wash  it  thoroughly,  the  waste  water  escaping 
through  the  bottom  of  the  beck  and  carrying  the  caustic  soda  with  it.  In  this 
way  all  risk  of  the  alkali  accumulating  in  the  beck,  to  the  injury  of  the  blue 
ground  shade,  is  eliminated. 
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(c)  Chrome  Green. 
Chrome  green  is  simply  hydrated  oxide  of  ohromium  \\\<-<\  on  the  cloth 
by  any  of  many  methods  of  mordanting  ootton  with  ohromium  Baits,  it  ■ 
self  colour  it  is  of  no  importance  at  the  presenl  hum-,  although  Formerly  it 
was  largely  employed  for  Light  ahades  ol  a  quiet  and  very  Fast  Bhade  of 
green.  Being  in  reality  a  chrome  mordant,  it  is  discharged  by  methods 
identical  with  those  employed  for,  and  described  under.  "Chrome  Mordants. " 

(</)  Manganese  Bronze 

Manganese  bronse  or  bistre  consists  of  hydrated  peroxide  of  manganese  pro- 
duced on  the  fibre  :  it  is  very  fast  to  acids,  alkalies,  and  soap,  but  is  easily  deetroj  ed 
bj  acid  reducing  agents,  which  convert  it  into  soluble  manganous  salts. 

On  tliis  property  of  reducing  agents  is  based  the  method  of  producing 
white  and  coloured  effects  on  a  ground  of  manganese  bronse.  The  discharging 
agent  employed  is  stannous  chloride  in  conjunction  with  tartaric  aoid. 

The  cloth  is  dyed  as  follows  : — 

(1)  Pad  the  >;oods  through  manganese  chloride  (Miill.i  at  Tl'    Tw.      I>ry. 

(2)  Pass  through  cold  caustic  soda  25*  Tw.  Squeeze  out  the  excess  and 
pass  again  through  caustic  soda  10°-12°  Tw. 

(3)  Wash  well,  and  treat  in  bleaching  powder  solution  2"  Tw.  until  the 
manganous  hydrate  is  completely  oxidised  into  the  dark  brown  manganic  hydrate, 
then  wash  well  and  dry. 

This  process  gives  a  dark,  rich  brown,  which  contrasts  well  with  the  patterns 
discharged  upon  it.  If  desired,  the  process  can  be  shortened  by  adding  the 
bleaching  liquor  to  the  caustic  soda  bath. 

Coloured  discharges  can  be  prepared   from  either  mineral  colours,  vegetable 
colours,  or  the  basic   Aniline  colours.     The  recipes  given  below   will   illustrate 
the  genera]  principle  of  preparing  typical  discharge  pastes. 
DlBCBABGB  Whitk   M.X. 
[  400  grms.  water. 
<  150      „      light  British  gum. 
I  130      ,,      tartaric  acid.     Boil,  cool,  and  add — 
320      ..      stannous  chloride  120*  Tw.  (60  per  cent.  SnCl2.2II ,0) 

iooo 

Stannodb  Chloride  120°  Tw. 
960  grms.  tin  crystals. 
640      ,,      water. 

1600=1  litre. 
Disohabob  P.i. in  M.N.  (Prussian  Blub). 

Standard  : —  /  60S  grms.  water. 

■"■To   ,,      yellow  prussiate  of  potash. 


100      „      starch. 

60      .,      British  gum.     Boil,  and  add  in  order 
120      ..      tartaric  acid. 

60      „      oxalic  acid. 

nitrate  of  iron  00°  Tw.  [40  per  cent.  Fe,(S04),]. 

10500,  or  1000  when  finished  and  cold. 
For  printing  lake  : — 8  litres  Discharge  blue  standard  M.N. 

_'  stannous  chloride  solution  120*  Tw. 

10 
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Discharge  Yellow  M.N. 
Standard  : —  f  550  grins,  water. 

J  200      ,,      lead  nitrate. 

1  150      „      light  British  gum. 

[  150      „      tartaric  acid. 

1050 
Boil  and  cool. 

For  printing  : — 7i  litres  Yellow  standard  M.N. 

2i      ,,     stannous  chloride  sol.  120'  Tw. 


10 
Discharge  Green  M.N. 

5    litres  Yellow  standard  M.N. 

2£      „     Blue  standard  M.N. 

2|      „     stannous  chloride  sol.  120°  Tw. 

10 

Print  the  above  colours  on  Manganese  bronze  dyed  cloth  ;  dry  gently  at 
as  low  a  temperature  as  possible  to  avoid  tendering  the  fibre,  and  then  hang 
the  goods  in  a  cool  chamber  for  a  few  hours.  During  the  hanging  the  stannous 
chloride  reduces  the  bronze  (hydrated  peroxide  of  manganese)  to  the  manganoua 
oxide,  which  dissolves  in  the  acid  present,  forming  the  soluble  tartrate,  which, 
in  turn,  is  subsequently  dissolved  and  washed  out  of  the  cloth,  leaving  a  white 
or  coloured  pattern  as  the  case  may  be.  After  the  goods  have  hung  sufficiently 
long  to  allow  of  the  ground  colour  being  completely  discharged,  they  are  taken 
down  and  washed  thoroughly  in  a  large  volume  of  running  water  flowing  freely 
through  the  washing  machine;  they  are  next  treated  in  chalk  and  water  (15-20 
grms.  chalk  per  litre)  and  then  "  chromed  "  in  a  1  per  cent,  solution  of  bichro- 
mate of  potash  at  40°  C.-50°  C.  to  develop  the  blue,  yellow,  and  green.  Finally, 
wash  well  and  dry. 

Before  the  advent  of  the  Coal  tar  colours,  the  above  yellow,  blue,  and  green, 
together  with  a  Brazil  wood  pink,  were  practically  the  only  colours  available 
for  discharges  on  Manganese  bronze.  The  basic  Coal  tar  colours,  however, 
allow  of  a  much  greater  variety  of  effects  being  obtained,  and  much  brighter 
shades. 

Basic  Colour  Discharges  on  Manganese  Bronze. 


Standards. 

Blue. 

Red. 

Pink. 

Yellow. 

Green. 

New  methylene  blue  N.      . 

25 

Rhodamine  6  G.  extra 

... 

25 

"io 

Auramine  O.      .... 

5 

TliioHavine  T 

20 

Brilliant  green  ..... 

"is 

Auramine  G.      . 

'.'.'. 

20 

Acetic  acid  9°  Tw.      .... 

175 

170 

175 

175 

175 

Tartaric  acid      ..... 

100 

100 

100 

100 

100 

Water        ...... 

190 

50 

105 

155 

142 

6  per  cent,  tragarantli 

100 

100 

140 

100 

100 

100 

100 

120 

100 

100 

Tannic  acid  sol.  50  ]ier  cent. 

160 

300 

200 

200 

200 

1 

850 

850 

850 

■ 

850 

850 
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For  printing:      ]  850  grins,  above  standards. 

I  l"n>     .,     stannous  ohloride  (crystals.). 

1000 
Dissolve  in  the  cold 

Print  on  Manganese  bronze  dyed  oloth;  dry  and  bong  for  a  few  hours ;  wash 
in  running  water;  gives  chalk  bath  to  neutralise  the  last  traces  of  acid,  and 
then  trash  again  and  dry,  The  various  washings  are  best  carried  out  at  the  full 
n| ieii  width  of  the  oloth,  to  avoid  "  marking  nil'." 

In  r. minion  with  other  mineral  colour  discharge  styles,  the  "Manganese 
Bronze  Style "  has  deolined  in  importance.  At  the  present  time  it  is  produced 
in  very  small  and  constantly  decreasing  quantities,  its  plaoe  having  been  taken 
hv  the  newer  discharge  and  resist  processes  on  Para  and  Paramine  browns. 

(5)  RESIST  OB  RESERVE  STYLES. 

The  "  resist  "  or  ••  reserve"  styles,  like  the  "discharge"  styles,  relate  to  the 
production  of  white  and  coloured  patterns  on  variously  coloured  grounds.  The 
difference  between  the  two  classes  of  work  is  not  so  much  one  of  appearance  as 
of  process,  for  in  many  eases  the  appearance  of  a  "  resist  print "  is  identical  with 
that  of  a  "discharge  "  print.  In  discharge  printing,  the  discharging  agent  is 
applied  to  the  oloth  after  it  has  been  mordanted  or  dyed,  whereas  the  distinguish- 
ing feature  of  "resist"  printing  is,  that  the  reserving  agent  or  "resist"  is 
printed  on  the  oloth  before  it  undergoes  any  process  of  mordanting  or  dyeing. 
A  discharging  agent  acts  by  destroying  compounds  that  are  already  fixed  (cither 
wholly  or  in  put)  on  the  fibre,  while  a  "  resist "  acts  by  preventing  the 
fixation  of  the  colour  or  mordant. 

Resisting  agents  may  be  divided  into  two  great  classes— mechanical  and 
chemical  resists,  The  former  consist,  for  the  most  part,  of  fats,  resins,  and 
plastic   Substances   like1   China   rlay,    zinc   oxide,   and    the   sulphates   of    lead   and 

barium,  and  are  used  ohiefly  for  the  production  of  the  older,  coarser,  and  perhaps 
more  decorative  classes  of  dyed  work,  in  which  breadth  of  effect  and  variety 
Of  tour  iii  the  "white"  are  of  greater  importance  than  the  sharp,  crisp 
definition  of  the  pattern,  and  the  brilliant  and  even,  but  often  somewhat  harsh, 
purity  of  the  "whites"  that  are  so  much  admired  in  modern  work.  The 
chemical  resists  include  many  classes  of  chemical  compounds — e.g.  acids,  alkalies, 
oxidising  and  reducing  agents,  and  neutral  salts — and  are  applicable  to  many 
colours  which  arc  difficult,  and  even  impossible,  to  "discharge"  successfully 
when  once  they  arc  fully  developed  on  the  fibre. 

Nearly  every  class  of  colouring  matter  is  capable  of  being  "resisted"  in  one 
way  or  another  ;  and  as  each  cla88  possesses  different  properties,  the  nature  and 
composition  of  the  various  resists  required  differ  according  to  circumstances. 
At  the  same  time  it  is  possible  to  compound  double  and  triple  resists  which  are 
effective  under  two  or  three  totally  different  groups  of  colours;  and  in  the 
"two-blue,  white,  yellow,  and  green"  [ndigo  resist  style,  "reserve"  or  "n 

pastes    are   used    which,    when    printed    upon    light    Indigo  dyed   cloth,    play    the 

double  role  of  "  discharges "  for  the  light  blue,  and  of  "resists"  to  the  fixation 
of  a  darker  blue  which  is  applied  to  the  cloth  in  a  second  run  through  the 
dye  vat  after  printing. 

Resists  under  Dyed  and  Printed  Indigo. 

White  and  coloured  resist  effects  are  produced  under  dyed  [ndigo  by  printing 
the  resist  pastes  on  white  cloth,  and  subsequently  passing  the  goods  through 

31 
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or  "dipping"  theui  into  the  Indigo  vat  until  the  desired  depth  of  blue  is 
attained. 

The  most  perfect  and  even  resists  are  obtained  on  cloth  which  has  l>een 
previously  prepared  in  a  thin  solution  of  starch  and  afterwards  cold  calendered. 
The  addition  of  a  little  copper  nitrate  or  sulphate,  nitrate  of  ammonia,  or 
manganese  sulphate  increases  the  attraction  of  the  cloth  for  Indigo,  and  has  a 
favourable  effect  upon  the  production  of  dark  blue  shades.  The  beneficial 
influence  of  calendering  is  due  to  the  flattening  of  the  threads  and  fibres  of  the 
material — an  advantage  which  allows  of  the  resist  paste  forming  a  more  perfect 
protective  cover  than  if  the  threads  were  left  projecting. 

The  resist  pastes  most  commonly  employed  consist  essentially  of  soluble  salts 
which  possess  oxidising  properties,  and  are  fixed  on  the  fabric  by  means  of 
thickenings  sufficiently  tough  and  elastic  not  to  chip  off  or  crack  during  the 
subsequent  dyeing  operations.  In  order  to  prevent  "running,"  and  at  the  same 
time  take  advantage  of  mechanical  obstructions  to  the  penetration  of  the  dye 
liquor  into  the  fibres  of  the  printed  parts  of  the  material,  it  is  usual  to  add  to 
the  reserve  pastes  such  solid  plastic  substances  as  lead  sulphate  and  China  clay. 

The  soluble  metallic  salts  which  suggest  themselves  as  most  suitable  for 
resist  work  are  those  whose  acid  character  is  sufficiently  pronounced  to  prevent 
them  from  dissolving  out  of  the  resist  paste  during  the  dyeing  process  in  the 
alkaline  Indigo,  or  other  vat.  Of  these,  the  nitrates,  sulphates,  chlorides, 
chromates,  and  acetates  of  copper,  zinc,  lead,  and  manganese  have  all  been 
proved  by  experience  to  yield  good  "resists"  under  the  Vat  "Pper, 

lead,  and  zinc  salts  form  together  the  basis  of  most  resist  pastes,  manganese 
salts  being  used  but  rarely,  and  then  only  for  special  styles  of  work. 

The  protective  action  of  resist  pastes  is  partly  due  to  their  oxidising 
properties,  which  have  the  effect  of  throwing  the  Indigo,  etc.,  out  of  solution 
before  it  can  reach  the  fibre,  and  partly  to  the  fact  that  during  the  dyeing 
in  the  alkaline  vat  an  insoluble  crust  or  deposit  is  formed  on  their  surfaces, 
which  effectually  prevents  the  penetration  of  the  alkaline  solution  of  indigo 
white.  To  this  must  be  added  the  mechanical  preventive  action  of  the  thicken- 
ing, plastic  bodies  and  fats  (if  any)  in  the  paste,  and  also  that  of  the  film  of 
colour  which  is  precipitated  on  the  surface  of  the  resist  paste  by  the  oxidation 
of  the  leuco  compound  of  whatever  Vat  dyestuff  is  employed. 

In  printing  fine  patterns  by  machine  the  use  of  China  clay  and  lead  sulphate 
is  avoided  as  much  as  possible,  since  they  are  apt  to  "stick  in"  and  fill  up  the 
engraving,  and  so  give  an  imperfect  result  ;  but  for  heavy  patterns,  and  for  block 
work,  the  addition  of  solid  plastic  bodies  is  a  great  advantage  :  and  if  a  brush 
furnisher  is  used  in  printing  on  the  machine,  all  danger  of  "  sticking  in  is 
done  away  with. 

Single  white  resists  may  or  may  not  contain  lead  salts,  but  if  they  are 
intended  to  work  in  combination  with  yellow,  ocaog  _  -.  they  must, 

of  course,  be  free  from  lead  salts,  otherwise,  daring  the  "chroming"  operation 
for  the  development  of  the  yellow,  orange,  or  green,  the  white  itself  would  be 
converted  into  a  yellow  by  the  formation  of  lead  chromate. 

By  the  addition  of  diazo  solutions  to  lead-zinc  resist  pastes,  it  is  possible,  by 
printing  on  cloth  prepared  in  /3-naphthol,  to  obtain  very  bright,  fast,  red, 
pink,  and  orange  r<:  - 

To  ensure  good  results  in  roller  printing  the  engraving  must  be  deep  and 
uniform  throughout  the  whole  pattern,  and  a  brush  furnisher  is  indispensable  if 
the  resist  contains  China  clay  or  lead  sulphate. 

The  resists  may  be  printed  on  simple  white  cloth,  calendered  cloth,  or 
cloth  which  has  been  previously  starched  and  calendered.  The  last  mentioned 
is  the  best,  especially  for  artificial  Indigo  and  the  modern  Vat  dyes  like  the  Ciba 
colours, 
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Tin'  Following  are  a  few  of  til 

able  in  practice : — 


Btaroh  "  prepares  "  thai  have  been  found  suil 


I. 

II. 

III. 

IV. 

V. 

Wheal  Btaroh 

Glue  solution  10  per  cent. 

Water 

Aiiiiin'iiiiiiii  nitrate 
Copper  sulphate    . 
Turkey  1.  a  oil 

20 
150 
830 

I.'. 
160 
810 

"25 

•20 
150 
827-5 
2-fi 

15 
200 
783 

"2 

IS 

150 
778 

"bo 

1000 

1000 

1000 

1000 

1000 

Pad  the  goods  through  any  of  the  above  Btaroh  prepares,  and  then,  after 
drying,  pass  them  between  the  bowls  of  a  three-bowl  cold  calender. 

On  tin'  Btarohed  and  calendered  cloth,  print  any  of  the  resist  pastes  given  bcl" 
WlllIK    Kksist    I.    (DABK    Bl.fE   QBOtTNO). 
J  150  grins,  copper  sulphate. 
■J    60     „     lead  acetate. 
I  I ni  1       ..       water. 
Heal  until  the  precipitation  of  the  lead  is  complete,  and  then  add — 
190  grins,  water. 
90      „      flour. 

60     „      British  gum.     Boil,  cool,  and  add— 
50  grins,  copper  nitrate  80"  Tw. 
1000 

III  318T    Wiiitk    II.    (DABE    OEOUHDS). 

200  grins.  China  day  paste  60  per  cent. 

100  ,,  40  per  cent,  gum  Senegal  solution. 

80  „  sulphate  of  copper  (powdered). 

90  „  acetate  of  copper  (powdered). 

(    65  ,,  flour. 

•     30  „  British  gum. 

I  336  ..  water.       Boil,  and  add — 

(     30      „      tallow   1  .       .  ...  .        .. 

<     0«  .        >  previously  melted  together. 

Turn  off  steam  and  add — 

50  grms.  sulphate  of  alumina  (powdered). 

1000       Cool,  and  grind  in  a  mill  before  use. 

White  cut   Yim.i.mw    EtBBlSl    III.   (FOB    Dark   GROUNDS). 

/    75  grms.  copper  Bulphate  (powder). 

j    75      ,,     copper  acetate  (powder). 

,  260        ..       water. 

(  260      ..     lead  sulphate  50  per  cent,  paste. 
Heat  together,  and  when  the  copper  Baits  are  in  solution  add — 

ll  lead. 

."■"'      ..      nitrate  of  lead. 
Stir  the  whole  together  at  intervals  .  i  1  n- i  1 1  lT  1  2—2  I  hour-,  and  when  the  lead  salts 
are  precipitated  add — 

"a*  _'nn-.  tallow. 
250       .,      30  per  cent,  gum  Senegal  solution. 

Tooo 

Boil   for  one  hour,   replace  the  water  that  has  evaporated,  and  then  cool  and 
grind  for  a  day  or  two  in  a  mill. 
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Yellow  Resist  IV. 
/  200    grins,    copper    sul- 
phate. 
')  180        „        lead  nitrate. 
[  520        ..         water. 
Boil  together,  cool,  and  add 
E     .rms.  flour. 
20      .,      olive  oil. 

1000 
Boil  and  cool :  grind  before 
using. 

Each  of  the  foregoing 
recipes  contains  solid  matter 
(insoluble  lead  sulphate  or 
China  clay),  and  is  suitable  for  either  block  work,  if  made  a  little  thinner,  or 
for  heavy  patterns  printed  by  machine.  For  thin  but  deeply  engraved  line 
patterns  and  fine  spots,  the  two  following  recipes  are  more  suitable,  since  they 
contain  no  insoluble  bodies,  and  therefore  do  not  stick  in  the  engraving  on  the 
copper  printing  roller  : — 

Yellow  or 


White  and  Yellow  Resists  under  dyed  Indigo. 


White  V. 

1  ELLO\ 

White 

Nitrate  of  copper  80'  Tw. 

100 

90 

Acetate  of  copper  cryst.     . 

90 

50 

Sulphate  of  copper  cryst.  . 

90 

Lead  nitrate  cryst.    . 

200 

Water      .         .         •         .         . 

560 

550 

Flour        ..... 

B0 

80 

British  gum      .... 

50 

30 

Olive  oil  . 

30 

1000  1000 

For  medium  and  light  Indigo  blues  the  following  resist  is  a  good  one  : — 

White  Resist  VII.  (for  Light  and  Medium  QBOTTnds). 
200  grms.  British  gum  (dark ). 
450      .,      water. 
50      „      soft  soap. 
Boil,  cool,  and  add — 

150  grms.  zinc  sulphate  cryst. 
75      .,      nitrate  of  copper  80°  Tw. 
75      .,      thick  flour  paste. 

1000 

After  printing,  the  goods  are  hung  in  a  warm  room  to  harden  the  resist  paste. 
They  are  then  dipped  in  the  Indigo  vat  as  many  times  as  are  required  to  produce 
the  "desired  depth  of  blue.  After  this  they  are  treated  in  different  ways  according 
to  the  colours  in  the  pattern. 

tufa  are  well  washed,  and  soured  for  3  minutes  at  50°  C.  in 
dilute  sulphuric  acid  (25  grms.  rLS04  168°  Tw.  per  litre),  and  then  thoroughly 
well  washed  again  and  dried.  If  required,  the  lead  sulphate  may  be  entirely 
removed  by  a  run  through  boiling  dilute  caustic  soda,  but  this,  as  a  rule,  is 
not  necessary. 

For  irhite  and  yellow  (or  orange)  effects  the  goods  are  printed,  for  white,  with 
Resists  II.  or  Y..  and  for  yellow,  with  Resists  I  ,  III.,  IY.,  or  YI.     After  dyeing, 
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they  are  washed  and  soured  aa  above;  then  washed  again,  and  passed  for  2  3 
minutes  through  a  oold  solution  of  Lime  water  (_.'.  grins,  lime  per  Qtre) ;  washed, 
and  the  yellow  developed  by  a  run  through  the  Following  "chrome"  bath: — 

I        S  grms.  bichromate  of  soda. 

•:        •">     ,.      hydrochloric  aoid  I    Tw. 

(  1000      „       water. 

The  " ohrome "  is  maintained  a1  a  temperature  of  40°  C,  and  the  Bpeed  of 
the  goods  1-  bo  regulated  thai  they  receive  an  immersion  of  5  minutes.  This 
treatment  gives  bright Im  vndwhite  effectt  on  cloth  printed  as  above. 

If  white  andorangt  reserves  are  required,  the  olotb  is  further  treated  for  1  minute 
in  the  "  orangeing  "  hath  at  the  boil. 

"Obahqbtng"  Hath:—  10  grms.  bichromate  of  soda. 
100  „  caustic  soda  90'  Tw. 
900      ..     water. 

1  litre 
Wash  well  ami  dry      All  the  washing,  Bouring,  and  chroming  operations  are 

Conducted  at   the  open  width  and  in  a  continuous  manner. 

From    the    I'aet    that    Chrome   yellow    forms   the   liasis   for   the   production   of 

chrome  orange,  it  is  obviously  impossible  to  obtain  reserve  effects  in  which  these 

two  colours  appear  side  by  side.       When,  therefore,  yellow  and  orange  have  to  he 

printed  in  combination,  some  yellow  other  than  lead  eliminate  must  he  employed. 
The  yellows  that  come  into  consideration  in  this  connection  are  those  of  the 
direct  dyeing  group,  which  are  capable  of  withstanding  the  process  of  vat-dyeing 
and  the  subsequent  operations  of  washing,  Souring,  etc,  etc.  Thiollavine  S.,  fast 
Diamine  yellows  A..  I'...  ami  I'M'..  Aurophenine  O.,  Diphenyl  chlorine  yellow  G., 
and  Ozamine  yellow  .">  G.  all  fulfil  these  conditions,  and  have  proved  to  be 
illy  Suitable  for  such  work.  Thiollavine  S.  and  Oxamiue  yellow  .'!  (..  give 
a    brilliant    sulphur    or    lemon    yellow,    the    last     Diamine  yellows    B.   and   I'M''. 

and  Diphenyl  chlorine  yellow  c.  give  yellow-gold  shades,  while  fast  Diamine 
yellow  A.  and  Aurophenine  <  •.  give  full  golden  yellows,  sufficiently  distinguishable 
from  the  pronounced  reddish  tone  of  Chrome  orange.  Fast  Diamine  yellow  I'. 
is  very  soluble,  and  possesses  remarkable  fastness  to  light  and  washing,—  qualities 
whioh  render  it  perhaps  the  most  suitable  of  the  group  to  employ.      \t  the  same 

time  the  Others  yield  good  results,  ami  the  redder  shades  especially  are  siiitahle 
for  the  production  of  olives  by  superposition  on  light  Indigo. 

Uksist  Yellow  VIII. 

(    50  grms,  fast  Diamine  yellow  IV 
I  1 B0     .,      British  gum  paste, 
770     „      White  Resist  II. 

1000 

Heat  until  the  colouring  matter  is  dissolved  and  then  cool. 

For  a  white,  yellow,  and  orange  effect  print:  — 

For  the  white      Resist  U  hits  II. 
,,         yellow       h'eMst    ^  allow   7111. 

orange  —  Resist  Yellows  III.,  IV.,  or  VI. 

After  printing,  bang  in  a  warm  place;  dye  blue,  wash,  sour,  wash,  and  then 
"chrome"  and  "orange"  as  already  described. 

There  are  several  modifications  of  the  simple  "Indigo  Kesist  Style.'  1  11 
these  the  most  import  nit   are  tie-  following: — 

Sttlb  1  —  Dark  Indigo,  white,  yellow,  and  orange  patterns  on  a  light 
Indigo  ground. 
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Style  2. — Light  Indigo,  white,  yellow,  orange,  green,  and  olive  patterns  on  a 
dark  Indigo  ground. 

Style  3. — White,  green,  and  yellow  patterns  on  dark  Indigo. 

Style  4. — Multicolour  patterns  on  a  figured  ground  of  both  dark  and  light 
Indigo. 

Taken  in  the  above  order,  these  are  produced  according  to  the  several 
directions  given  below. 

Style  1.— On  white  cloth  print  Resist  White  II.,  Resist  Yellow  VIII.. 
Resist  Yellows  III.,  IV.,  or  VI.,  and  a  thickened  solution  of  strong  caustic  soda, 
Paste  N.A. 

Paste  N.A. 

900  grms.  caustic  soda  75'  Tw. 
100     ,,      British  gum  powder. 

1000 
Mix  together  in  the  cold,  and  then  heat  gently  until  the  paste  is  smooth. 

After  printing,  hang,  dip  blue  to  the  required  depth  of  shade,  wash  well, 
sour,  "chrome"  and  "orange,"  etc.,  as  usual.  The  caustic  soda  mercerises  the 
cloth  locally,  and  consequently,  wherever  it  is  printed,  a  darker  blue  appears  on 
dyeing,  since  mercerised  cloth  possesses  a  much  greater  affinity  for  Indigo  than 
plain  cloth.  The  dyeing  of  the  ground  shade  ought  to  be  commenced  in  very 
weak  vats  in  order  to  allow  the  Paste  N.A.  to  soften,  and  eventually  dissolve  off 
the  cloth.  In  this  way  the  stronger  dye  liquors  that  follow  the  first  "dipping  " 
are  enabled  to  penetrate  into  the  fibre  of  the  mercerised  portions  of  the  cloth 
and  to  dye  it  a  full,  even,  deep  blue,  which  contrasts  well  with  the  lighter  shade 
they  impart  to  the  imprinted  portions. 

Style  2. — The  production  of  a  multicolour  pattern  which  includes  a  light 
Indigo  object  on  a  dark  Indigo  ground  calls  for  the  employment  of  what  are 
know  as  "discharge  resists."  The  light  blue  object  or  pattern  is  obtained  by 
first  dyeing  the  cloth  a  light  blue,  then  printing  an  ordinary  white  resist  upon 
it,  and  finally  dipping  it  into  the  vat  again  until  the  ground  shade  is  sufficiently 
dark.  On  now  washing  off  the  resist  a  blue  pattern,  instead  of  a  white  one, 
appears  on  a  darker  blue  ground.  If  white,  yellow,  and  orange  are  also 
required  in  the  reserved  pattern,  it  is  obvious  that  their  respective  reserve 
pastes  must  not  only  be  capable  of  "  resisting  "  the  dark  blue  ground,  but  also 
of  actually  "discharging"  the  light  blue  ground  upon  which  they  are  necessarily 
printed.  To  this  end,  therefore,  the  ordinary  "resist  pastes"  are  modified  by 
the  addition  of  an  insoluble  chromate.  During  the  souring  operation,  after  the 
final  dyeing,  free  chromic  acid  is  liberated  from  this  chromate  and  discharges 
the  light  blue,  in  the  same  way  as  the  well-known  "  Chromate  Discharge " 
already  dealt  with.  (See  discharges  on  Indigo.)  Green  and  olive  resists  are 
simply  obtained  by  the  superposition  of  yellow  and  orange  on  light  blue. 

The  chromates  of  lead,  barium,  and  zinc  are  all  suitable  ingredients  of 
"discharge  resists" — the  first  two  for  yellow  and  (or)  orange,  the  third  either 
for  white,  yellow,  or  orange.  The  lead  and  barium  chromates  are  unsuitable 
for  white  effects,  because  they  deposit  on  the  cloth  insoluble  sulphates,  which 
afterwards  become  converted  into  chromates  again  during  the  "chroming" 
operation  after  the  final  dyeing :  zinc  sulphate  is  soluble,  and  is  removed  from 
the  fabric  in  process. 

Discharge-Resists  (for  Indigo). 

White  D.R. : —  200  grms.  zinc  chromate  65  per  cent,  paste. 

800      „      thickening  D.R. 

1000 
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11  ltiius.  I  famine  fasl  3  ellow  B. 
11     ..      30  per  cent.  British  gum  paste 
11(1     ..      50  per  cent.  1  Ihina  day  paste. 


D.R  :  j    40  u'rius.  Diamine  fasl  yellow  B. 

100      ,,       ■_'!>  per  cent,   liritish  gum  paste 


Boil  and  add  — 

610     .,     thiokening  D.R. 
Beat  until  the  dyestuff  is  dissolved,  and  then  add — 

150  grms.  sine  ohromate  65  per  oent  paste. 

I 

Orange  U.K.  I. :—  1  300  grms.  water. 

I   100  ..  Hour. 
Boil,  and  add  at  65   «  . 

l'">  ..  copper  sulphate  (powder). 

25  ..  copper  acetate  1  powder). 

100  ..  copper  nitrate  (100*  Tw.) 

250  ..  lead  sulphate  50  per  cent,  paste. 
( 'mil.  and  grind  in 

150  ..  lead  chromate  65  per  cent,  paste. 

1000 
Orange  I'  R,  II. :       150     ..      zinc  ohromate  65  per  rent,  paste. 
850     ..      white  (or  yellow)  Resist  III. 

1 I 

Thickening  D.R     [550     ..      water. 
170     ..      Hour. 

I     30       ..       tallow. 

Boil,  cool  a  little,  and  add — 

90  ..  copper  sulphate. 

100  ..  copper  acetate. 

60  „  copper  nitrate  sol.  100*  'IV. 

1000       Cool. 
For  the  production  of  a   multicolour  pattern   consisting  of   white,  yellow, 
orange,  and  blue  Bowers,  with  green  and  olive  leaves,  on  a  dark  blue  gi 
the  following  coloure  are  |  <hi  Indigo  blue  cloth  : — 

For  White  print :  White  D.R. 

..     Yellow       ,.  W11...A    D.R 
..    Orange     ..  ;e  D.R  t.  or  D.R  II. 

,,    Blue         ..  White  resist  [I, 

.,    Green       ..  Resist  yellow  VIII. 
..    olive        ..  ■  ■  III  ,  IV..  or  VI. 

The  blue,  green,  and  olive  colours  simply  resist   the  dyeing  of  the   dark 
blue  ground  without  affecting  the  lighter  blue  upon  which  they  are  printed; 
consequently,  on    washing  off  and    "chroming,"  they  leave  light  blue,  green, 
and  olive  on  a  blue  ground,  the  green  and  olive  being  obtained  by  the 
of  yellow  and  orange  on  light  blue. 

After  printing,  the  g Is  are  well  dried,  dipped  'lark  blue  in  the  Indigo 

vat,  washed  in  water,  and  then  passed   through  a  discharging  or   "cutting" 
bath  consisting  of — 

60  parts  sulphuric  acid  168"  Tw.  ) 
25       „      oxalic  acid  at  50*-60*  C. 

1000      ,.     water  I 
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After  ''cutting,"  in  which  the  light  blue  is  discharged  by  the  chromic  acid 
liberated  from  the  zinc  or  lead  chromates,  the  goods  are  well  washed,  passed 
through  a  cold  solution  of  lime  water,  and  then  chromed  and  "oranged"  as 
already  described  ;  finally,  the}'  are  well  washed  again  and  dried. 

Style  3. — White,  green,  and  yellow  effects  on  a  dark  blue  ground  are 
produced  according  to  the  methods  of  Style  2  above. 

Style  4. — This  style  is  based  upon  the  same  principle  as  Style  1,  but 
instead  of  the  dark  blue  registering  with  the  resist  colours,  it  is  arranged  to 
fall  over  them  in  a  haphazard  fashion  ;  indeed,  it  is  really  a  "  cover "  pattern. 
Effects  of  white,  yellow,  orange,  etc.,  on  a  "  two-blue  "  ground,  are  obtained  by 
first  printing  the  white  cloth  with  ordinary  resist  colours,  then,  after  drying, 
with  the  caustic  soda  paste  already  given  under  Style  1.  On  dyeing  cloth  so 
treated,  the  parts  of  the  material  to  which  caustic  soda  has  been  applied  dye 
up  darker  than  the  rest  of  the  ground,  thus  producing  a  "two-tone"  effect. 
The  reserved  pattern  runs  through  both  shades  of  blue  without  any  break  in 
its  continuity  of  line.  The  local  contraction  of  the  cloth  due  to  mercerisation 
is  got  rid  of  in  process, — the  numerous  washings,  sourings,  etc.,  tending  to 
straighten  out  and  flatten  any  "cockling"  that  may  appear  before  dyeing. 

Another  method  of  attaining  the  same  result  is  to  print  the  caustic  soda 
first  on  white  cloth  ;  then  wash  well  and  dry  on  a  stentering  machine,  which 
effectually  stretches  the  cloth  out  to  its  original  width  and  frees  it  from  all 
creases.  The  printing  of  the  reserve  pastes  is  then  carried  out  in  exactly 
the  same  manner  as  for  ordinary  cloth. 

A  process  largely  practised  at  one  time,  but  now  rarely  used,  depends  upon 
the  application  of  Manganese  bronze.  The  cloth  is  first  printed  with  a  thickened 
solution  of  manganese  sulphate  or  chloride.  After  drying,  the  bronze  is  developed 
in  caustic  soda  and  bleaching  powder  solution,  well  washed  and  dried.  White 
and  coloured  resists  are  then  "blocked  in"  on  the  imprinted  parts  of  the  cloth, 
and  the  "dipping,"  washing,  souring,  and  '' chroming  "  proceeded  with  as  usual. 
The  parts  of  the  cloth  upon  which  the  "  bronze  "  is  printed  dye  up  a  darker  blue 
like  mercerised  cloth,  but,  unlike  the  latter,  only  the  lighter  blue  can  be  reserved, 
for  wherever  the  "resists"  fall  over  the  "bronze,''  the  result  is  a  brown. 

Azo  Colour  Resists  under  Indigo. 

By  adding  the  diazo  compounds  of  para-  and  meta-nitraniline  and  ortho- 
nitroparaphenetidine  to  Indigo  resist  pastes,  very  fast  ami  bright  red  orange 
and  pink  effects  are  obtained. 

The  cloth  to  be  treated  is  prepared  in  /i-naphthol,  and  starched  at  the 
same  time. 

/3-Naphthol  Prepare. 

I     15  grms.  starch. 
1  429      „      water. 
Boil,  cool  to  60°  C,  and  add — 

30  grms.  /3-naphthol. 


120      , 

,      caustic  soda  50°  Tw. 

300     , 

,      water. 

6     , 

tartaric  acid. 

5      , 

,      tartar  emetic. 

80     , 

water. 

15     , 

Turkey-red  oil  40  per  cent 

1000 
Pad  the  cloth  in  the  above,  dry,  and  cool.     Then  print  on  any  of  the  ordinary 
white  resists  together  with  the  following  : — 
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Rid  Az.  1:. : —      1    75  gnus.  Azophoi  red  P.N. 
I     i"i     ..     water. 

Grind  to  a  paste  and  add 

8 1">     ..      thickening  X. 
:;.")     ..     acetate  of  soda. 

1000 

Oranob  A/.  I!.: — as  Red,  but  Azophor  orange  M.N. 
Pink  Az.  K. : —     1    20  grma   Azophor  pink  A. 
in      ,.       water. 
(   40     ..     acetic  arid  9   Tw. 
Allow  to  stand  I .'.  bonis,  grind  to  a  paste,  and  add — 
880  gnus,  thickening  V 

20       ,,       acetate  of  soda. 



Tim  kknim;   X. 

I  -~'i  grms.  ")ii  per  cent,  gum  Senegal. 

75       ,,       water. 

(  200     ,,      lead  nitrate. 

I  dissolve  hot,  and  add — 

300  grins,  lead  sulphate  •')<>  per  Cent,  paste. 

150     ..     sine  sulphate  cryst- 

1IHIII 

Cool,  and  grind  a  day  or  two  in  a  mill. 

After  printing,  dry  the  goods  gently,  and  when  quite  dry  proceed  to  dip 
in  the  vat.  etc,  in  the  usual  manner.  Owing  to  the  facts  that  copper  aalte 
cannot  conjunction  with  the  Azo  colours,  and  thai  lead  salts  cannot 

be   kept   in  solution   at  a   strength  sufficient  to  resist  the  darkest  blues,  the 

insoluble  Azo  colour  resists  are  only  applicable  to  the  darker  medium  shade.-, 
of  Indigo. 

In  addition  to  those  already  described,  there  arc  other  methods  of  obtaining 
resist   effects  under  dyed    Indigo   blue.      Strong   solution,  of  tannic  acid    in 

Combination  with   hasie  colours    have   heen    used,  hut   the   results   leave    much    to 

be  desired.  Lead  peroxide  (PbO«),  a  powerful  oxidising  agent,  has  also  been 
employed    with    success     for    white    or    yellow    and    01  !  it     is   not, 

however,  in  general  use,  and,  except  perhaps  for  special  styles,  it  offers  no 
advantage  over  tic  older  copper  lead  zinc  resist  pastes. 

Is    printed    with    resist    pastes    may    he    dyed    in    either    the    continuous 

dyeing  machine  or  by  alternate  immersion  in,  and  exposure  to  the  air  above, 

the    "dipping    vat"    (which    966).        The    latter    method,    thoUirh     mOFB     tedious, 

i>  usually  preferred  for  tin'  [ndigo  resisl  styles.  In  continuous  dyeing 
machines,  where  the  .loth  passes  over  and  under  a  great  number  of  guide  rollers, 
the  resist  pastes  are  very  liable  to  crack,  and  to  break  off  or  he  rubbed  off  the 
fabric.  In  "dipping  vats,"  on  the  contrary,  the  pastes  remain  quite  undisturbed, 
the  only  danger  being  thai  they  may  slip  if  the  dyeing  is  prolonged  by  tl 

of  rata  that  are  too  weak.  When  this  danger  is  apprehended,  it  may  he  avoided 
by  dipping  the  u"od,  at  the  outset  in  lining   an    6X0689   of   lime,  or  by 

raking  up  the  vat  in  which  the  goods  are  dipped  first.      The   number  of   ••dips" 
required  to  produce  a  given  shade  depends  mainly  on  the  strength  of  tie-  vats. 
The   best    vat   for  the   purpose   is    the    zinc   lime   vat  ;   and   in   works   where    the 
style  is  produced  in   large  quantities,  the  rata  are   usually  worked  in 
im  three  to  eight.      Each  vat   is  exhausted  in  turn.  BO  that   no  delay 
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occurs  during  the  setting  of  a  fresh  vat.     A  full  dark  blue  can  be  dyed  in  four 
"dips"  with  the  vats  "set  "  and  worked  as  below. 


lit. 

2nd. 

Water         .          .          20,000  litres 
Zinc  dust    .          .            7,200  s;mis. 
Lime           .                   16,000      „ 
ludigo  pure  B.A.S.F.    8,000      „ 

20,000  litres 
10,800  grms. 
24,000      „ 
12,000      „ 

20,000  litres 
20,250  grms. 
45,0uo      .. 

L'L'..»0       „ 

The  cloth,  stretched  on  the  dipping  frame,  is  immersed  in  the  first  vat  for 
15-20  minutes,  then  withdrawn  and  suspended  over  the  vat  for  10-15  minutes 
to  drain  and  to  allow  the  indigo  white  to  oxidise.  The  frame  is  then  reversed 
and  plunged  into  the  second  vat,  where  it  remains  for  10  minutes.  The  opera- 
tions of  withdrawal,  draining,  and  oxidation  are  repeated,  the  frame  again 
reversed,  and  immersed  in  the  third  vat  for  10  minutes.  The  cloth  is  then 
exposed  to  the  air  for  about  10  minutes,  again  reversed,  and  the  operations 
repeated.  After  the  final  immersion  the  goods  are  exposed  to  the  air  for  20 
minutes,  and  then  washed,  soured,  "chromed,"'  and  so  on,  according  to  require- 
ments. The  object  of  reversing  the  frame  after  each  immersion  is  to  ensure 
the  level  dyeing  of  the  goods  between  selvedge  and  selvedge. 

Most  of  the  resist  pastes  used  for  Indigo  vats  may  also  be  employed  for  the 
modern  vat  dyestutts  of  the  Ciba,  Thio-indigo,  ludanthrene,  Heliudoue,  and 
other  groups,  and  therefore  it  is  unnecessary  to  give  special  recipes  for  these 
products.  Most  of  the  new  Vat  dyesturls  are  applied  by  methods  essentially 
similar  to  those  employed  for  Indigo,  the  main  difference  being  that  many  of 
them  are  Ust  dyed  at  a  fairly  high  temperature  (40°-60°  C).  In  other  respects 
the  process  is  practically  the  same,  with,  of  course,  slight  variations  according 
to  the  nature  of  the  particular  dyestutt' employed. 

The  Ciba  and  the  Helindone  colours  lend  themselves  admirably  to  the  pro- 
duction of  reserve  effects,  and  they  may  be  dyed,  like  Indigo,  either  continuoiidy 
or  hi/  dipping.  In  dyeing  by  the  former  method,  the  goods  pass  successively 
through  two  dye  vats,  with  an  exposure  to  the  air  between  the  immersions. 

The  first  dye  vat  has  a  capacity  of  1500  litres  and  the  second  500  litres. 
Both  are  fitted  with  an  arrangement  of  guide  rollers  and  a  pair  of  squeezing 
bowls  at  their  exit  ends.  The  formation  of  creases  is  best  avoided  by  using 
conical  opening  rollers  at  the  entrance  of  each  vat,  and  also  immediately  in 
front  of  the  squeezing  bowls  :  the  alignment  of  the  guide  rollers  must  also  be 
perfect,  any  slight  deviation  from  parallelism  giving  rise  to  creases  and  double 
edges,  with  their  inevitable  result — streaky  dyeing.  The  exposure  to  the  air  is 
effected  by  any  of  the  systems  in  current  use,  but.  taken  altogether,  the  travelling 
band  or  "  creeper  "  arrangement  is  the  best,  as  the  goods,  after  passing  over  a  few 
rollers,  arc  allowed  to  fall  in  regular  pleats  upon  the  moving  band  or  apron.  In 
this  way  the  goods  are  "  plaited  down  "  gently  in  separate  pleats  instead  of  being 
piled  up  in  a  heterogeneous  mass,  to  the  almost  certain  damage  of  the  resist  paste. 

For  continuous  dyeing  with  the  new  Vat  dyest  litis,  the  best  vat  to  use  is 
the  hvdrosulphite  vat.  An  example  illustrates  the  principle  of  preparing  the 
dye  liquors  : — 

I>yk  Vat  for  Contindods  Dyeing  (Ciba  Colours). 
,    f    30     parts  any  Ciba  dyestuff  in  powder. 

(     22*5      ,,      caustic  soda  66°  Tw.     Mix  into  a  paste  and  add — 
j  500     parts  cold  water. 
II.       90         ..      Hvdrosulphite  of  soda  in  powder  85  per  cent. 
(    25'5      ,,     caustic  soda  66°  Tw. 
Dissolve  cold.     Mix  well  together  1.  and  II.,  and  then  pour  over  the  whole — 

1 250     parts  hot  water. 
Heat  gently  until  the  dyestuff  is  completely  reduced  to  the  leuco  compound,  and 


STYLES  OF    PRINTING.  49 1 

then  make  up  to  lo,iM.)o  parts  by  the  addition  of  water  to  which  a  Little  hydro- 
Bulphite  and  oaustio  Boda  has  been  added  to  deprive  it  of  ita  free  oxygen. 

Excess  of  either  hydrosulphite  or  caustic  soda  is  to  be  avoided,  aa  both  binder 
the  oxidation  of  the  leuoo  oompound  on  the  Libre. 

The  two  vats  of  the  continuous  dyeing  machine  arc  tided  with  Liquor  made 
up  as  above,  tin-  proportions  being  the  Bame  for  both.  The  cloth,  printed  with 
suitable  resists,  is  then  passed  through  the  firs)  rat,  aired  for  a  few  minutes, 
then  passed  through  the  Bocond,  aired  again,  and  then  rinsed  in  water.     The 

are  now   Boured  in  Bulphurio  acid  (2  parte  II. st^  L68°T«    per  Liti 
35*— 40    ('.,  well  washed,  and  then,  if  only  a    white   resist  has  been  printed, 

they  arc  soaped  at  the  bod  for  a  few  minntcs  to  obtain  bright  and  fast 
shades,  and  finally  well  washed  in  water  and  dried.       In    the   case   of   lead  yellow 

or  orange  resists  the  soaping  must  be  omitted,  since  lead  sulphate  is  soluble  to 
some  extent  in  slightly  alkaline  soap  liquors.  In  place  of  soaping,  therefore, 
the  full  development  of  the  dyed  ground,  together  with  that  of  the  bad  yellows, 
is  brought  about  by  treating  the  goods  for  a  few  minutes  at  70°  C.  in  a  "chrome 

bath  "  containing  '_'■">  .'i(>  gnus,  of  bichromate  of  soda  and  1 . ">  20  grins,  acetic  acid 
9"  Tw.  per  litre  of  water.      They  arc  then  well  washed  anil  dried. 

With  su.h  modifications  in  the  composition  of  the  resists  and  dye  liquors  as 

are  demanded  by  circumstances,  the  same  general  methods  are  applicable  to 
other  Vat  dyestuffa  as  arc  employed  for  the  Ciba  colours. 

Batticks. 
A  peculiar  kind  of  "  resist  work,"  known  as  "Battick  printing,"  has  been 
practised  since  very  early  times  iii  the  Hast,  and  more  especially  in  .lava.  The 
production  of  the  native  article  depends  upon  the  application  to  the  cloth 
of  purely  mechanical  "resists''  composed  of  wax,  resin,  and  fatty  matters. 
These  substances  are  applied  in  the  melted  state  by  pouring  them  from  small 

vessels  of  Calabash  gourd  Or  metal,  through  which  openings  of  various  sizes  have 

been  pierced  ;  a etimes  the  openings  are  fitted  with  a  small  wooden  spout,  but 

usually  the  spout  itself  is  the  pointed  part  of  the  gourd,  to  which  the  stem  is 
attached.  The  worker  pours  the  melted  wax  over  those  portions  of  the  cloth 
winch  are  required  to  remain  uncoloured  ;  and  when  the  resist  has  set  and 
hardened,  the  goods  are  dyed  in  vegetable  colours  h\  "dipping  in  the  vat."  The 
resist  is  afterwards  re red  by  treating  the  dyed  material  in  boiling  water,  to 

winch    is   sometimes   added    soda  or  potash  (w 1  ashes)   so   as    to   form  an  easily 

removable  emulsion.       For  a  repeating  pattern  brass  block-  are  used  in  .lava. 

The  characteristic  feature  of  typical  Batticks  is  the  appearance  of  fine  veins 
of  colour  running  irregularly  cross  the  reserved  parts  of  the  pattern.  Some- 
times a  fine  network  of  two  or  three  different  colours  extends  over  every  white 
(or  rather  bull)  object  in  the  design,  giving  to  the  whole  an  extremely  rich  and 
beautiful  quality.      This  artistic  appearance  is  due   to   the  cracking  of  the  rather 

brittle  waxy  resists  during  the  handling  of   the  cloth  in  the  dyeing  pro 

and   the   more   brittle   and    the   thicker   the    protecting    layer    of    wax,    the    more 

likely  is  it  to  crack.  In  dyeing,  the  dye  Liquor  penetrates  through  the  inter- 
stice- in  the  resist  and  becomes  lixed  on  the  cloth  bo  exposed,  thus  causing 
the  curious  marble  like  veinings  alluded  to  above. 

Imitations,  more  or  less  successful,  of  the  ( '..it tick  style  are  obtained  in  Europe 
by  printing  melted  wax  From  engraved  rollers  or  plates,  also  by  stencils:  and 
many  beautiful  effects  are  produced  by  first  dyeing  in  one  colour,  then    breaking 

the  resist  and  re  dying  in  another  colour.  If  necessary,  the  resists  can  be  applied 
afresh  as  often  as  desired,  thus  affording  a  means  of  obtaining  a  great  variety  of 
Colour  effects,  both  directly  and  by  superposition. 

The  Battick  style  may,  and  is,  also  applied  in  Madder  dyeing,  aa  well  as  for 
the  Vat  colours.     In  such  eases  the  cloth  is  mordanted  alter  the  resist  has  been 
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printed,  dried,  and  broken  into  cracks  (by  passing  over  small  rollers).  For 
example,  a  red,  blue,  chocolate,  and  buff  effect  is  obtained  in  the  following  way  : — 
1 1 )  Print  on  melted  beeswax,  allow  to  set  hard,  and  then  pass  the  goods  over  a 
roller  to  break  up  the  layer  of  wax.  (2)  Pad  in  cold  acetate  of  alumina  8"  Tw.. 
squeeze  out  the  excess  of  liquor,  and  hang  the  goods  in  a  cool  room  until  dry. 
Then  raise  the  temperature  to  30°-- 10°  C.  for  the  purpose  of  ageing  the  goods, 
taking  care  not  to  actually  melt  the  resist,  and  then  "  dung  "  in  the  ordinary 
way  :  wash  the  goods  in  boiling  water  for  15  minutes  :  wash  again  in  borax 
solution  at  the  boil,  and  when  the  wax  is  quite  dissolved  off  the  cloth  give  a  final 
wash  in  hot  water,  and  proceed  to  dye  with  Alizarin  exactly  as  for  Madder  reds. 
(3)  Clear  and  brighten  the  red  as  usual,  dry  the  cloth,  and  print  any  desired 
pattern  upon  it  in  melted  wax.  (4)  Break  the  wax  resist  again  and  dip  in  the 
Indigo  or  any  other  blue  vat  :  wash,  sour  lightly  :  wash  in  cold  water  :  wash  in 
borax  or  soda  ash  solution  at  75°-80"  C.  to  remove  the  last  traces  of  wax,  and 
then  dry  up.  The  ultimate  effect  will  consist  of  red  and  white  (where  the 
second  resist  was  printed),  blue  and  chocolate,  the  last  by  the  superposition  of 
blue  on  red,  and  over  the  whole  pattern  various  veins  of  red,  blue,  and  chocolate 
will  appear.  The  buff  colour,  in  place  of  white,  is  obtained  by  finally  tinting 
the  cloth  in  the  padding  machine  with  a  suitable  direct  dyestuff  such  as 
Chrysamine.  Similar,  but  less  permanent,  effects  can  be  obtained  from  basic 
dyestuffs  on  a  tannin  mordant,  and,  in  short,  the  process  is  suitable  for  any 
colouring  matter  or  mordant  which  can  be  applied  at  a  temperature  low  enough 
to  prevent  the  melting  of  the  resist. 


Resists  under  Printed  Indigo. 

White   resists  under  printed  Indigo  are  obtained  by  printing  certain  acid 
metallic  salts,  flowers  of  sulphur,  lactic  acid  or  ammonium  nitrate  under  the 
ordinary   printing   pastes  used    for   Indigo   styles.      For   the   glucose  process 
sulphur  is  the  best  resist. 
Resist  S. 

200  grins,  flowers  of  sulphur. 

50      ,.      lactic  acid  50  per  cent. 
750      „      30  per  cent,  gum  Senegal  solution. 

1000       Grind  several  days  until  a  perfectly  smooth  paste  is  obtained. 

Print  on  glucose-prepared  cloth,  dry,  and  "cover"  with  a  thickened  mixture 

of  Indigo  and  caustic  soda, 
steam,  wash,  etc.,  exactly  as 
described  under  the  print- 
ing of  Indigo.  The  same 
resist  is  also  suitable  under 
the  hydrosulphite  Indigo 
printing  pastes  ;  and  for 
heavy  resist  patterns,  the 
lead  -  copper  resists  may 
often  be  emploved  - 
fully. 

Fa>t-eoloured  resists  are 
obtained  by  mixing  diazo 
solutions  with  sulphate  of 
alumina  and  lactic  acid 
pastes,    and    printing    on 

cloth  prepared  with  /8-naphthol.     After  applying   the  resist   paste,  the  Indigo 

is  printed  over  it  and  steamed,  etc.,  as  usual. 


Sulphur  resist  under  printed  Indigo. 
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Resists  under  Steam  Alizarin  Reds  and  Pinks,  etc. 

'l"ln-  development  and  fixation  on  the  oloth  of  Bteam  Alizarin  rods,  pinks, 
and  light  purplea  ifl  prevented  in  presence  of  citrates,  tartrates,  oxalate  of 
antimony,   ami    citric  :m<l   tartaric    acids.       Tlic   resists  a iv   usually    printed   on 

olotb   prepared  with  Turkey-red  oil,  and  thru  "covered"  or  padded  on  the 
machine  with  the  Alizarin  colours. 

The  Following  are  a  few  of  the  more  typical  "  resists  "in  common  use : — 

Resist  S.A.  I.       (  220  grms.  British  gum. 

(for  rinks).         |  1 1")     ..     water. 

200     „     China  day  paste  50  per  cent. 
130     .,     citrate  of  soda  55°  Tw. 

5      ..      citric  acid. 

1000       Boil  and  cool. 
Hi  -is i  S.A.  II.        850  grms.  50  per  cent,  gum  Senegal. 
(Pinks). 


150      „      oxalate  of  antimony. 


Kksisi  S.A.  111. 
(Kinks). 


Kksisi    I5.N, 
(strong  Reds), 


Resist  B.N.S. 

( Reds  and 

Alia.  Bordeaux). 


1000       Boil  and  cool. 
200  grms.  China  clay. 
100     „     citrate  of  sods  55'  Tw. 

100      ,,      citrate  of  chrome   12°  Tw. 

100      „      water. 

500      ,,      British  gum  paste. 

1000 

330  grms.  citrate  of  chrome  48°  Tw. 
5      ,,      citric  acid. 
75     ,.     <  Ihina  chvj . 
90     ..      British  gum. 

500       Boil  and  cool. 
1  ."."iii  grms.  citrate  of  chrome   18°  Tw. 
citrate  of  soda  55"  Tw. 
China  clay. 


330 

150 

180 

10 


British  gum  powder, 
tartaric 


I 

The     last      tWO      resists 
are  excellent  for   white   re- 
serves under  deep  Alizarin 
obtained 
from  Alizarin  bordeaux,  or 

givnat,  and  aluminium  mor- 
dants.    When  reduced  a ith 

six    times    their    weighl     of 

gum    or    paste,    they   give 

good     whites     under     light 

Alizarin      pink      pads     and 

For     deep     pinks 

less    reducing    paste    must 
be  taken. 


I.oil  and  cool. 


Citrate  of  Chrome  resist  under  Alizarin  Pink. 
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Print  the  above  resists  on  cloth  prepared  in  Turkey-red  oil  (2 1 -5  per  cent. 
fatty  acid) ;  dry,  and  over-print  in  steam  Alizarin  red,  pink,  or  bordeaux  as  the 
case  may  be;  steam  for  1  hour  in  the  "continuous  steamer,"  and  then  wash 
well,  soap,  and  dry.  After  steaming,  the  pattern  printed  in  the  resists  lias 
a  decided  yellow  appearance,  due  to  the  presence  of  uncombined  Alizarin,  but 
on  washing  and  soaping,  the  Alizarin  and  the  soluble  aluminium  and  tin  com- 
pounds are  removed  entirely  from  the  fibre,  leaving  it  perfectly  pure  and  white. 

Coloured  resist  effects  under  steam  Alizarin  pink  "  pads  "  are  obtained  by 
adding  citric  acid  to  the  ordinary  steam  basic  colour  pastes.  This  style  was 
largely  practised  some  years  ago  for  the  Eastern  markets,  and  is  still  produced 
in  notable  quantities,  although  it  has  lost  somewhat  in  popularity  as  a  standard 
style. 

Coloured  Resists  under  Steam  Alizarin-  Pink 


Yellow  S.A.      Blue  S.A.      Green  S.A. 


/  China  clay 

\  Water 

British  gum  paste     .         .         .         .         . 

j'Thioflavine  T 

I  New  methylene  blue  N 

"|  Citric  acid        ...... 

(.Acetic  acid  9°  Tw 

Boil,  cool,  and  add— 

Tannin  50  per  cent,  solution  in  acetic  acid 


70 

60 

620 

20 

10-15 
100-95 


70 

60 

620 

20 

10-15 
100-95 


70 

60 
619 

14 
7 

10-15 
100-95 

120 


Print  on  oiled  cloth,  dry,  and  "  cover  or  pad "  with  a  steam  Alizarin  pink 
containing  8  grms.  Alizarin  (20  per  cent,  paste)  per  kilogramme  of  printing 
colour  ;  steam  one  hour  without  pressure,  and  then  pass  the  goods  through  a 
solution  of  tartar  emetic  to  fix  the  basic  colours  ;  wash  well,  soap  at  the  open 
width,  wash  again  and  dry.  The  above  recipes  will  serve  for  all  basic  colours. 
If  a  stronger  pink  ground  is  padded  (on  the  printing  machine),  the  proportion  of 
citric  acid  must  be  increased  accordingly. 

White  resists,  and  any  steam  colours  deeper  than  the  pink  ground — e.g. 
Alizarin  red,  chocolate,  Logwood  black,  etc. — are  printed  in  combination  with 
blue,  yellow,  and  green  resists  when  a  greater  variety  of  colour  is  required. 

Another  method  of  obtaining  resist  effects  under  steam  Alizarin  colours  is 
based  upon  the  employment  of  direct  dyeing  colouring  matters  with  disodium 
phosphate  as  the  resisting  agent.  This  method  does  not  yield  very  bright 
colours,  nor  is  it  of  any  great  practical  value,  but  it  possesses  a  certain  amount 
of  interest,  and  may  perhaps  be  of  service  in  an  emergency. 

Phosphate  PvEsists  under  Steam  Alizarin  Pinks. 
Yellow  : —  /    30  grms.  Chysophenine  G. 


1  30 
)500 
(200 
Boil,  cool,  and  add — 
I  50 
1  190 


starch. 

6  per  cent,  tragacanth  thickening. 

water. 

disodium  phosphate  crystals. 
water 


1000 
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Blub:  -   as  Yellow  but     30  gnus.  Chicago  blue  t;  \\. 
(20     „     Tbionavine  S. 
I  ]()     ,,     (  Iihml.'' >  blae. 
I  1!*      ,,      Chrvsophenine  <-. 
hum::—         .,  .ho     ,.     Chicago  blue  O.G. 

I    1      .,      Benzo  Fast  Bcarlet  l  B.S. 
Print  on  oiled  oloth,  dry,  and  print   Alizarin   pink   with  a  * •  j ►:•<  1  rollei 
steam  one  hour,  wash,  and  soap.     Tungstate  of  Boda  baa  been  suggested  fi 
same  purpose  by  \.  Soheurer. 

Coloured  resists  by  any  prooeas  arc  not  successful  under  strong  Alizarin  reds, 
nor  are  thej  suitable  under  strain  Alizarin  violets  (iron),  on  account  of  the 
Formation  of  blue  tannate  of  iron  or  of  yellow  ferric  phosphate.  Bence  white 
resists  alone  are  of  any  importance  under  Alizarin  reds,  bordeaux,  or  violets. 

Resists  under  Albumen  Colours. 

insoluble  pigment  colours,  fixed  in  steaming  by  the  coagulation  of  albumen, 

can  I"'  easily  resisted  by  means  of  any  substance  capable  of  bringing  about  the 
coagulation  before  the  albumen  comes  in  contact  with  the  actual  fibres  of  the 
cloth.  For  this  purpose  zinc  sulphate,  citric  or  tartaric  acids,  and  ammonium 
nitrate  have  been  Found  by  experience  to  give  the  best  results.  They  are  used 
cither  alone  or  in  combination  with  one  another  and  China  clay.  The  organic 
acids  by  themselves  are  only  suitable  for  pale  ultramarine  blues,  and  with  these 
they  produce  very  good  white  resists.  The  cloth  is  first  printed  with  the 
resist  pastes,  then  dried  and  over-printed  with  a  "cover"  or  "pad"  roller  in 
the  albumen  colour;  it  is  then  steamed  one  hour,  washed,  and  soaped. 
Piqmxnt  Resist  White  I. 

240  grms.  nitrate  of  ammonia  (eryst.). 

Ill*      ,,       China  clay. 

470      ,,      water. 

180     „     dark  British  gum. 

1000 
Boil  and  cool. 

WlllTK     IlKSIST     I'.     11. 

300  grms.  zinc  sulphate  (cryst). 
200      „       China  clay. 
200      ..       citrate  of  ammonia  ."'S    Tw  . 
150       ..       water. 

150      .,      British  gum. 
1000 

Boil  and  cool. 

Any  of  the  citric  acid  m   pinks  may  be   utilised   for 

resisting  light  shades  of  ultramarine  blues. 

Print  the  above  resists  on  white  doth,  dry,  and  cover  in  any  of  the  pigment 
printing  colours  given  under  the  "Steam  style" ;  steam  one  hour,  wash,  and  soap. 

Coloured  resists  are  rarely  produced  under  pigment  colour  "rovers"  and 
"pails."  When  required,  they  are  best  obtained  by  adding  ammonium  nitrate 
to  the  ordinary  steam  printing  pastes,  Buoh  as  Uizarin  red  or  pink.  With 
mordant  colours  which  form  Fast  zinc  lakes,  like  Alizarin  blue,  the  requisite 
amount  of  zinc  sulphate  to  resist  the  pigment  colour  acts  also  as  a  mordant  for 
the  blue,  and  no  ammonium  nitrate  is  required. 
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Resists  under  Basic  Colours  (Tannin). 

Although  antimony  salts  are  the  fixing  agents  par  excellence  for  basic  colours 
printed  in  combination  with  tannic  acid,  they  are  nevertheless,  when  used  in 
excess,  very  efficient,  and  in  fact  the  best  resisting  agents  for  those  colours. 
The  particular  salts  used  are  sodium  tartar  emetic  and  oxalate  of  antimony, 
together  with  zinc  sulphate  and  citric  acid,  respectively.  The  white  cloth  is 
printed  with  the  resisting  paste  ;  then  dried,  and  over-printed  with  any  of  the 
basic  colour  tannin  pastes  given  in  the  section  on  the  "  Steam  Style  ' :  steamed 
one  hour,  passed  through  a  1  per  cent,  solution  of  tartar  emetic  ;  washed,  soaped, 
and  dried. 

If  the  antimony  resist  pastes  contain,  in  addition  to  the  usual  ingredients, 
a  little  stannous  chloride,  they  will  serve  as  discharges  for  any  suitable  Direct 
dyestuff  with  which  the  cloth  may  have  been  previously  dyed  :  and  if  the  basic 
colour  "  cover  "  also  contains  a  corresponding  quantity  of  stannous  chloride,  it 
too  will  discharge  the  dyed  ground,  and  an  effect  of  a  white  pattern  on  a  coloured 
discharged  ground  will  be  obtained. 
White  Resist  B.T.  I. 

200  grms.  China  clay. 

250      ,,      water. 

150      ,,      British  gum. 

200      „      sodium  tartar  emetic  (powder). 

180      ,,      zinc  sulphate  (cryst.). 
20      ,,      citric  acid. 

1000       Boil  and  cool. 
Resist  B.T.  II. 

550  grms.  water. 
100      „      China  clay. 
175      ,,      British  gum. 
150      ,,      oxalate  of  antimony. 
25      .,      citric  acid. 

1000       Boil  and  cool. 

Resist  B.T.  III. 

200  grms.  China  clay. 

275      „      water. 

125      ,,      British  gum. 

400      „      sodium  tartar  emetic. 

1000       Boil  and  cool. 
Print  anv  of  the  above  on  white  cloth  ;  dry,  and  print  any  Basic  colours 
containing  tannin  ;  steam  for  one  hour,  fix,  wash,  and  soap. 

For  obtaining  a  white  discharge  on  a  Direct  colour  ground  with  simultaneous 
resist  of  Basic  colour  cover,  print  the  following  instead  of  the  above : — 
Resist  Discharge  Z. 

50  grms.  China  clay. 
300      „      water. 
200      „      British  gum. 
350      „      sodium  tartar  emetic. 
50      ,,      citric  acid.     Boil,  cool,  and  add — 
50      ..      stannous  chloride. 

1000 
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Print  on  doth  dyed  with  1-2  per  cent.  Erika  pink;  dry  and  print  b  basic 
green  containing  tannin  and  stannous  chloride  (5  per  cent.);  strum  one  hour, 
pass  through  a  1  per  cent  solutiou  0!  tartar  emetio,  wash,  and  soap.  The 
ultimate  result  is  a  white  pattern  on  a  pink  and  green  ground. 

Multiple  Resists  under  Steam  Colours. 

It  is  often  required  in  practice  to  produce  a  white  pattern  on  a  multicolour 
ground  (say  a  three-colour  stripe  or  check),  consisting  of  two  or  more  quite 
distinct  classes  of  steam  colours. 

The  following  white  resist  paste  will  act  efficiently  under  Alizarin  red  and 
pink,  basic  colours  and  pigmenl  colours,  so  that  it  affords  a  means  of  producing 
the  effect  alluded  to  above  : — 

Triple  Resist — Resist  T.K. 

2<>0  grills,  sodium  tartar  emetic. 


100     , 

( Ihina  clay. 

150     , 

zinc  sulphate. 

200     , 

citrate  of  chrome  I  *'>°  Tw 

200     , 

water. 

100     , 

British  gum. 

1 I        P.oil  and  cool. 

Print  on  oiled  cloth:  dry:  cover  with  a  three-colour  pattern  in  Alizarin 
pink,  Methylene  blue,  anil  Pigment  grey  (lampblack  and  albumen),  or  any 
other  similar  basic  and  pigment  colours;  steam  one  hour,  wash,  fix,  and  soap. 
The  oxalate  of  antimony  resist  (Resist  B.T.  II. )  will  also  give  a  good  white  under 
either  (or  both)  Alizarin  and  basic  colours,  but  not  under  strong  pigment  colours. 

Resists  under  Iron  and  Aluminium  Mordants. 
These    have    already    been    dealt    with    under    the    ".Madder    Style"    (Dyed 

Styles,  /.>:). 

Resist  Effects  under  Insoluble  Azo  Colours  produced  on  the  Fibre. 

White  and  coloured  reserve  or  resist  effects  are  produced  under  this  impor- 
tant class  of  colouring  matters  by  printing,  on  naphthol  prepared  cloth,  either 
(a)  reducing  agents  like  Ite  and  alkaline  sulphites  which  reduo 

diazo  compounds,  01  inces  like  the  persulphates  and  citric  and  tartaric 

acids,  which  greatly  retard,  or  counteract  entirely,  the  coupling  of  the 
naphthol  with  the  diazo  compounds.  Tannic  acid  is  also  an  efficient  resisting 
agent  :  and  although  it  is  unsuitable  for  white  resists,  it  affords  a  valuable 
means  for  the  production  of  dark,  rich  basic  colour  resi-t  effects,  very  fast  to 
washing  and  soaping. 

In  addition  to  the  above-mentioned  substances,  various  insoluble  bodies,  such 
as   China   clay,    waxes,    and    fats,   arc   often    incorporated    with    the    1 

sed  for  white  resists.  They  act  mechanically,  and  exercise  a 
beneficial  influence  upon  the  perfeotness  of  the  resist  and  the  purity  of  the  white. 

There  are  four  methods  in  general  use  for  the  resisting  of  dyed  insoluble 
\    '  c.  .lours  : — 

(1)  Tin  Ri 

C_')  Sulphit<    Resists. 

(3)  Tannin  Resists. 

(4)  Persulphate  R 

Strong  Caustic  BOda  has  also  been  trier  1  as  a  1".  - i - 1  for  insoluble  Azo  dyes.  Its 
action  depends  upon  the  conversion  of  the  diazo  compound  into  B  nitrosamine. 

32 
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The  preparation  of  the  cloth  in  naphtholate  of  soda,  and  the  subsequent 
dyeing,  are  carried  out  with  the  naphthol  prepares  and  the  di&zo  solutions 
already  given  in  the  section  on  Dyeing,  under  the  heading  of  "Insoluble  Azo 
Colours." 

Tin  Resists. 

The  white  and  coloured  resists  obtained,  under  dyed  Azo  colours,  by  means 
of  tin  salts,  are  produced  in  larger  quantities  than  any  similar  style  executed  by 
other  methods. 

Stannous  salts,  and  particularly  stannous  chloride  (tin  crystals),  exercise  a 
powerful  action  upon  diazo  compounds,  which  they  reduce  to  hydrazines  which 
are  incapable  of  combining  with  /J-tiaphthol. 

Used  alone,  stannous  chloride,  while  giving  a  perfect  resist,  imparts  an  unde- 
sirable yellow  tinge  to  the  white  cloth,  which  cannot  be  easily  "cleared."  The 
addition  of  organic  acids — citric  and  tartaric — obviates  this  defect ;  and  as  Mich 
acids  are  themselves  moderately  good  resisting  agents,  they  generally  Form  one  of 
the  ingredients  of  "Tin  Resists  "  of  all  kinds.  To  obtain  the  best  results,  the  "  tin 
crystals  "  employed  should  be  fresh  and  free  from  all  oxidation  products  :  the  salt 
must  be  readily  soluble,  and  have  no  appearance  of  white  efflorescence.  Needless 
to  say,  it  ought  also  to  be  as  white  as  possible;  any  yellowish  appear.' 
certain  to  give  dirty  whites,  and  flat,  dull  shades  of  colour. 

For  coloured  resists,  stannous  chloride  can  be  added  to  almost  any  of  the 
basic  colour  tannin  printing  pastes,  and  in  certain  cases  to  Chrome  yellow  or 
orange  and  Chrome  green  (Guignet's  green).  With  the  last  three,  somewhat  looser 
colours  are  obtained,  since  the  addition  of  albumen  is  out  of  the  question  :  but 
taking  this  into  account,  the  colours  are  remarkably  fast  to  washing — much 
more  so  than  if  printed  on  plain  white  cloth  under  similar  conditions.  Naphthol 
prepares  containing  antimony  salts  are  always  employed  for  basic  colour  resists, 
and  are,  moreover,  the  best  in  all  circumstances,  as  they  are  less  liable  to 
develop  brown  stains  in  drying. 

White  Resist  T.A. 

500  grms.  50  per  cent,  gum  Senegal  solution. 
400      ,,      stannous  chloride. 
100      ,,      tartaric  acid. 

1000 
White  Resist  T.B. 

600  grms.  glue-starch  thickening. 
100     „      China  clay. 
50     ,,      tartaric  acid. 
Beat  the  clay  into  the  paste;  add  the  acid,  and  heat  till   it  is  dissolved;  cool, 
and  add — 

250  grms.  stannous  chloride. 

1000 

Glue-Starch  Thickening. 
f  100  grms.  glue. 

I  200      „      water.     Soak  till  soft,  then  add 
250      „      acetic  acid  9°  T\v. 

90      ,,      paraffin  wax. 
285      „      water. 
75      ,,      starch. 

1000 
Boil  the  whole  until  the  glue  is  dissolved,  and  then  cool. 
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Rnisi   I  •.  (to  resist  both  the  ground  and  the  basic  colour  reserves). 
I  \i»>  grma.  British  gum. 


i  260     „ 

trater. 

300     „ 

Bodium  tartar  emel  io. 

100     „ 

sine  sulphate, 

50     „ 

tartaric  acid. 

ool,  :iml  add 

200     .. 

stannous  chloride. 

1000 

l  >,  is  used  ohiefly  for  Bmall  «  bite  objeots  in  the  "  blue  and  red  style.'' 

COLOtu  Resists  with  Basii    i 


Si  \ n i . \ i: 1 1  Pastes. 

1'ISK. 

Orange. 

Fellow. 

Blue. 

Khodamine  6  0. extra     .... 

TliinllavineT 

Pure  blue  IL  (B.A.S.P.) 

Itrilliant  green 

AnranuneG 

New  methylene  blue  N.  .... 

Acetic  acid  9°  Tw 



it  tragacanth     .... 
Boil,  oool,  and  add — 
60  percent  tannic  solution  (in  acetic  acid) 

•J". 
5 

25 
200 
LOO 

45 
100 

800 

10 

25 
200 
120 
10G 

HO 

200 

5 
15 

26 
200 

100 
155 
100 

200 

20 

25 

200 
100 
155 
100 

200 

12-5 

12*5 

25 
250 
100 
100 
100 

200 

18 

20 

25 
200 
100 
112 
100 

200 

800 

800 

800            800 

800 

800 

For  Printing  take: —  f  800  grins,  above  colour  pastes. 
(  200     ,,     stannous  chloride 


1000 


Auramine  0.,  Auramine  cone., 


Other  l>a>ic  colours,  such  as  Victoria  blue, 
Marine      blue,      Phosphine, 
etc.,  may  be    also   applied 
according   to   the   formula; 
given  ab 

The  h  bite  and  coloured 
resists  are  printed  on  cloth 
prepared  in  a  3  per  cent, 
solution  of  /8-naphthol  con- 
taining 1  per  cent,  of  tartar 
emetic  ;  dried  carefully  in 
hot   air  or  over  rather  cool 

cylinders,  to  prevent  the 
tendering  of  the  fibre,  and 
then  pnrmrd  through  various 
solutions,  according 
to  the  shade  of  ground  re- 
quired, alter  dyeing,  the  goods  are  well  washed,  soaped,  trashed,  and  dried. 
The  run  through  the  diaso  compound  constitutes  the  dyeing,  and  is  usually 
carried  out  in  a  specially  designed  machine,  to  be  described  later. 


•  miller  a-nanlitliylamine  claret. 
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A  type  of  the  Pigment  Resists  is  the  following  :— 

Resist  Yellow  C. 

{300  grnis.  Chrome  yellow  paste. 
To      ..      glycerin. 
J  425      ..      6  per  cent,  tragacanth  thickening. 
I  200      ..      stannous  chloride. 

1000 
Print  exactly  as  for  the  preceding.     Dry,  dye,  wash,  etc. 


Resists  under  a-naphthylamine  claret. 


Sulphite  Resists. 

White  K.S.  : —       I  680  grms.  bisulphite  of  soda  66J°  Tw. 
170      ..      water. 
|    v5      .,      potassium  carbonate  (65  per  cent.  K.,C03) 
Boil  to  expel  carbonic  acid,  cool,  and  add — 
100  grms.  starch. 
50      ..      British  gum. 

1000 


Boil  and  cool. 

White  K.S.Z.  :— 

-  I  100  grms 
1  200     „ 

water. 

zinc  oxide. 

50     „ 

starch. 

115      ., 

50  per  cent,  gum  Senegal  solution 

5 

paraffin  wax. 

30     „ 

Turkey-red  oil  40  per  cent. 

Boil,  cool,  and  add — 

500     .. 

potassium  sulphite  105°  Tw. 

1000 

White  K.S.M. :—  J  800  srins.  potassium  sulphite  105°  Tw. 
1  2C 


200      ..      British  gum. 

1 


Boil  and  cool. 
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Coloured  sulphite  resists  with  pigments  are  based  on  the  following  type  1 — 

Hi.  1  1;  K  S.U.  1  'J"111  grma,  Ultramarine  blue. 

10     ,.     glycerin. 

I    I  60         ..  Water. 

p  to  a  paste,  and  add 

150  .,  •'>  percent,  tragaoanth  thickening. 

150  ,,  50  per  cent,  albumen  solution. 

•_'"iii  ..  potassium  Bulphite  105°  Tw. 

1000 

Sulphite  resists  arc  printed  on  naphtholated  cloth,  dried,  and  then  dyed, 
as  usual.     Coloured  resists  are  given  a  quick  run  through  the  rapid  ager  to  fix 
the  pigment,  and  afterwards  treated  as  above. 

Under  Para-nitraniline  red  sulphites  give  a  better  white  than  tin  crystals, 
lmt  under  a-naphthylamine  clarets  the  reverse  is  the  case. 

Tannin  Resists  (Rollfs  &  Co.,  Germ.   I'at.   113,238). 

Owing  to  the  Fact  that  tannic  acid  does  not  give  a  pure  white  resist  under 
the  A /1 1  colours,  the  tannin  resists  arc  only  suitable  for  the  production  of  dark 
rich  eolouringt  in  blue,  green,  pink,  and  yellow,  in  combination  with,  and  on 
grounds  of,  various  A/o  colours.  For  this  style  of  work,  however,  they  are  much 
superior  to  the  coloured  tin  resists,  which,  at  their  best,  are  only  capable  of 
yielding  light  and  moderately  fast  shades,  for  the  unavoidable  precipitation  of 
the  colour  lake — a  double  tannate  of  tin  and  colour  base — in  "Tin  Resists " 
precludes  the  possibility  of  obtaining  dark  colours  of  sufficient  fastness  to 
washing  by  this  method.  On  the  contrary,  with  "Tannin  Resists"  no  Buch 
precipitation  takes  place  until  the  printed  goods  arc  steamed,  so  that  the  colour 
lake,  being  produced  on  the  fibre  itself,  possesses  the  maximum  degree  of 
fastness  to  soaping.  In  order  to  secure  the  most  permanent  results,  the  Tannin 
Resists  are,  for  the  most  part,  printed  on  naphthol  prepares  containing  alumina 
and  tartar  emetic,  both  of  which  form  insoluble  tannates.  The  fastness  of  tic 
colours  may  also  be  increased  by  a  run  through  tartar  emetic,  after  dyeing 
in  the  diazo  solutions;  but,  as  ,1  rule,  this  is  not  necessary. 

A  suitable  naphthol  prepare  is  the  following: — 

NAPimini.  Prhparr  T.U. 

(    25  grms.  /3-naphthol  R. 
I .  i    40      „      caustic  soda  36'  Tw. 
120      „      hot  water. 

aluminium  hydrate  50  percent,  paste. 
20      „      caustic  soda  36"  Tw. 
350       ..       hot  water. 
.'!i»      ,,      ricinoleate  of  s<  cut. 

6  per  cent,  tragacanth  thickening, 
tartar  emetic. 
tartaric  acid. 
III. J.    50     ,,      glyoerin. 

80      ,,      caustic  soda  36°  Tw. 
250      „      water.     Make  the  whole  to — 


20 


s 

{    50 

8C 
1.25C 


1  litre 


Mix   I.,  II.,  and    111.,  and   heat   gently  until    the   solution   i-   clear;  then  add 
water  to  make  up  to  volume. 


5°2 
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On  cloth  prepared  in  the  above  solution,  the  following  resist  colours  may 
be  printed  :  — 

Tannin  Resist  Ooloubs. 


Rosk  T.R. 

Yellow  T.R. 

Geeks  T.R. 

Blve  T.R. 

Rhodanvine  6  G.  extra 
Auramine  (concentrated 
New  methylene  blue  N. 
Marine  blue  S.  (Geigy) 
Brilliant  green  cryst.  extra 
Pure  blue  II.  (B.A.S.F.) 
Crystal  violet  0.  . 

Water 

6  per  cent,  tragacanth 

Boil,  cool,  and  add — 
Tannin  50  per  cent.  sol.  (in 

acetic  acid) 

15 

250 
50 
240 
120 
100 
25 

200 

25 

260 

50 
230 
120 
100 

25 

200 

is 

5 
"fi 

250 
50 
230 
120 
100 
25 

200 

12-5 

12  5 

5 
240 

50 
200 
100 
100 

10 

50 

200 

1000 

1000 

1000                1000 

Print  on  naphthol-prepared  cloth  (Naphthol  Prepare  T.R.  for  preference) ; 
dry  and  steam  2  minutes  in  the  rapid  ager  ;  develop  the  ground  shade  by  a  run 
through  the  required  diazo  solution,  and  then  pass,  if  required,  through  a  2  per 
cent,  solution  of  tartar  emetic  at  40°-50°  C.  ;  wash  well,  soap,  aud  dry. 

Other  naphthol  prepares  may  be  used,  but  the  above  is  one  of  the  best 
tor  resisting  the  detrimental  action  of  hot  steam.  In  order  further  to  reduce 
the  unfavourable  influence  of  steaming  on  the  depth  of  the  Azo  colour  grounds, 
the  goods  must  be  prevented  from  coming  in  contact  with  the  copper  guide 
rollers  in  the  rapid  ager.  Hot  metal,  especially  in  conjunction  with  steam, 
acts  injuriously  on  the  naphthol  prepare,  and  gives  rise  to  irregularities  in  the 
dveiii^r  operation.  For  this  reason,  therefore,  the  cloth  is  best  insulated  from 
the  guide  rollers  by  fixing  lengthwise  on  the  latter  a  series  of  wooden  bars, 
thus  converting  them  into  a  sort  of  wince. 

If  it  be  required  to  work  a  resist  white  in  combination  with  tannin  ri- 
the  White  Resist  K.S.Z.  (Sulphite)  is  suitable.  On  Para  red  grounds,  claret 
and  black  are  obtained  by  printing  a-Naphthylamine  claret  and  Azophor 
black  respectively ;  a  brown,  by  printing  a  thickened  solution  of  Brown  salt  K. 
or  G.  On  claret  grounds,  only  a  fairly  good  red  is  obtainable,  and  that  by 
employing  a  tannin  resist  colour  containing  Rhodamine  and  Auramine,  or  other 
suitable  yellow  aud  red  basic  dyestuffs.  All  these  colours  may  be  printed  on 
naphthol  grounds  along  with  any  class  of  resists,  be  they  tin,  sulphite,  or 
tannin  ;  but  the  tannin  reserves  cannot  be  employed  along  with  tin  resists 
since  the  latter  cannot  be  steamed  without  tendering  the  fabric. 

For  a  white  resist  under  both  the  Azo  colour  ground  and  its  printed  l 
Resist  D.  (sodium  tartar  emetic  and  tin  crystals — see  tin  resists)  is  first  applied 
to  the  naphtholated  cloth,  which  is  then  dried  and  treated  in  the  way  described 
above.  Care  must  be  taken  to  reduce  the  quantity  of  tin  crystals  to  its  lowest 
effective  point,  otherwise,  in  steaming,  the  cloth  is  liable  to  be  tendered.  For 
this  reason  only  small  objects,  spots  aud  the  like,  are  printed  in  Resist  D. 

Another  way  of  working  the  tannin  resist  method  is  to  print  the  colours 
on  white  cloth  unprepared  in  any  way ;  steam  for  an  hour,  and  then,  without 
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trashing,  to  prepare  the  goods  in  oaphthol,  dry  and  dye  up  at    once   in    the 
diazo  solutions.      The   preparation    in   oaphthol,  if  not   done  on  the  printing 

machine,  ia  carried  out  on  a  padding  mangle,  ill"  bottom  s<p zing   bow]   of 

which  works  partly  immersed  in  the  oaphthol  solution  ;  the  goods  pass  straight 
through  the  " nip,"  face  downwards,  and  arc  impregnated  by  the  liquor  carried 
up  by  the  bottom  bowl,  which,  as  a  rule,  is  wrapped  with  several  thicknesses 
...  in  order  to  transfer  a  sufficienl  quantity  of  liquor  to  the  cloth.  By 
this  method  of  working,  it  is  nol  possible  to  prinl  insoluble  oVzo  colours  in 
combination  with  the  res 

Persulphate  Resists. 

The  employment  of  persulphatea  as  reserving  agents  is,  in  practice,  restricted 
t.>  one  stj  le,  aamely,  the  production  of  blue  and  red  effects,  obtained  by  printing 
a  Dianisidine  copper  blue  containing  a  persulphate  on  oaphtholated  cloth, 
Followed  by  a  run  through  para-nitro-diazo-benzene  For  the  development  of 
l'ara  red  (Schappi  I. 

The  presenoe  of  persulphates  in  the  blue  printing  paste  lias  no   injuj 
upon  the  coupling  of   the   tetrazo  compounds  of    Dianisidine  with  the 
oaphthol  in  the  prepare ;  but,  under  the  influence  of  the  heat  in  the  drying 
apparal  i    to   the   printing   machine,   the    persulphate   oxidises  any 

of  oaphthol  that  may  remain  on  the  printed  parts,  so  thai   do  Para  red 
forms  ..n  these  in  the  subsequent  developing  bath.     The  blue  oaphthol  A, 
stiitl'  of  Dianisidine,  already  existing  on  the  fibre,  remains  unaffected  in  drying, 
and  consequently   the  ultimate    result    is  a  blue    pattern  on  a  red  ground,  or 
irding  to  the  pattern  printed  in  blue. 

In  order  to  prevent  the  "'lulling"  of  the  red  by  the  copper  salt  which 
dissolves  oul   of  the  blue,   the  usual  developing  bath  of  diazo-p-nitraniline  is 

modified  by  the  addition  of  ami ium  oxalate,  and  th<  lition  is  made 

to  the  final  soaping  liquors.     The  g Is,  too,  arc  developed   by  passing  straight 

through  the  "nip"  of  the  mangle  bowk,  instead  of  through  the  liquor  in  the 

box  beneath. 

The  following  recipes  have  given  good  results  in  practice: — 
Naphthol  Pbkfabb  B.R. 

..">  grms.  />'  oaphthol. 

10     .,     caustic  soda  36"  Tw. 
850     ..     hot  water. 

">n     .,     Turkey  red  oil  I"  p  • 

35       ,,       acetate  of  Boda.       Make  to — 


1  litre. 

Blub  IV  K. 

1     16*5  grms.  Dianisidine  salt  (powder). 

100  „       hot  water. 

I    1-2        ..      hydrochloric  acid  30'  Tw. 
Dissolve,  cool,  and  a 

■J1 1"     grms.  ice. 

31        ,.     nitrit  lutdon  25  per  cent.  NaNO, 

Allow  to  stand  some  time,  then  add — 
."ill'.",  grms,  thick  Bout  paste. 
50        „      persulphate  of  pota-h  crystals 
50  ..       cupric  chloride  75"  Tw. 

1  1  11  11  1 
Make  up  to  1  litre  with  a  little  water  or  thickening. 


5°4 
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Red  Developing  Bath. 

I  14     grins.  Paranitraniline. 

75        „     hot  water. 
|  -26-4      ,,      hydrochloric  acid  30'  Tw. 
Beat  till  dissolved,  then  cool,  and  add — 

150     grrus.  ice. 
And  then,  at  not  above  2°  C, — 

29  grms.  25  per  cent,  solution  of  nitrite  of  soda. 

Allow  to  act  15  minutes,  stirring  at  frequent  intervals ;  then  strain  and  add — 
500     gnus,  cold  water. 

30  „      acetate  of  soda. 

20         „      oxalate  of  ammonia  crystals,  and  sufficient  water  to  bring 
the  whole  up  to  1  litre. 


1  litre. 
On  cloth  padded  in  Xaphthol  Prepare  B.R.,  print  Blue  B.R..  dry  quickly 
over  cylinders  or  in  hot  air,  cool  the  goods,  and  pass  them  at  once  through  the 
above   developing   bath,   wash   them  well   in   the   open   width   with  plenty  of 


.^ 


Fig.  75. — Padding  machine  for  Azo  resist  styles. 

running  water,  and  then  soap  at  60°  C,  also  in  the  open  width,  through  a 
solution  of  soap  containing  05  per  cent,  soap  and  02  per  cent,  oxalate  of 
ammonia:  wash,  and  again  soap  at  60°  C.  for  15  minutes  in  the  rope  state, 
and  with  a  soap  liquor  of  the  same  composition  :  finally,  wash  well  and  dry. 

With  the  single  exception  of  "persulphate  l-esists,"  all  other  Insoluble  Azo 
colour  resist  styles  are  dyed  with  the  several  diazo  solutions  for  which  formulae 
have  been  given  under  "The  Dyeing  of  Plain  Shades  with  Azo  Colours." 

For  red     grounds: — Paranitraniline. 
claret         ,,  a-Xaphthylamine. 


scarlet 
orange 
chocolate 
brown 


Chloranisidine. 

o-  X  i  t  rotol  uidine. 

Benzidine. 

mixtures  of  Benzidine  and  o-Xitrotoluidine. 
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In  all  insoluble    \.-.o  oolour  resist  styles  the  dyeing  of  the  ground,  unlike 
that  of  plain  Bhadea  in  which   the 
1  is  through  the  dj  e  liquor, 
is  best  oarried  out  by  running  the 
printed  |  I  ly  between  the 

bowls  of  the  padding  mangle,  the  dye 
liquor  being  supplied  to  them  either 
by  means  of  a  perforated  pipe,  or 
from  an  endless  woollen  blanket  oir- 
oulating  between  the  man 
and  the  liquor  in  the  box  below.  In 
both  cases  the  washing,  etc.,  arrange- 
ments axe  the  same.  The  1 
panying diagrammatic  sketches  will 
make  the  working  details  of  these 
machines  sufficiently  clear. 

In  fig.  7")  A  A  represents  the 
printed  cloth  passing  through  the 
maohine,  printed  side  to  the  lower 
bowl;  Bli  the  mangle  bowls,  both 
of  sycamore,  wrapped  with  several 
thicknesses  of  calico  ;  C  C  the  woollen 
colour-feeding  blanket :  and  D  D  the 
colour  box  beneath. 

In  fig.  7<i,  which  shows  in 
the  full   arrangement  of  a  dyeing 

maohine  for  reserve  styles,  A  A  A 
represents  the  cloth  running  in  the 
direction  of  the  arrow;  BB,  the 
mangle  bowls,  the  upper  one  of 
sycamore  wrapped  with  calico,  the 
lower  one  of  copper  working  half 
I  in  the  dye  Liquor  which 
runs  ..it  the  cloth  ;  fj,  the  perforated 
pine  which    supplies    the   dye    liquor 

to  the  cloth  ;  D,  a  trough  to  catch 
the  excess  of  liquor;  0,  the  over- 
flow pipe  of  D  communicating  with 

the   tub    1'",  in  which  the  dye   liquor  CJ 
is  Collected,    and     from    which    it    i- 

ladled  again  into  the  vessel  con- 
nected with  the  perforated  supply 
pipe  <':  E,  a  brass  doctor  to  clear 
tie  copper  bow]  H  of  any  colour 
that  may  be  transferred  to  it  from 
the  printed  cloth;  (it;,  hot  water 
washing  hecks;  ||  ||,  series  of  hot 
water  "spirl  pipes";  S,  soaping 
beck  ;  M  M  M  M,  squeezing  bowls, 
the  top  one  of  rubber,  the  bottom 
one  of  copper ;  \V,  a  cold  water 
washing  beck  fitted  with  squeezing 
bowls  P  P. 

The  cloth,  after  passing  through  the  first  pair  of  bowls,  is  allow,.,]  to  travel 
some  distance  in  the  air,  in  order  to  allow  time  for  the  naphthol  Azo  colour  to 
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develop  completely.  The  rest  of  the  diagram  is  self-explanatory.  It  may  be 
noted  that  each  pair  of  squeezing  bowls  is  fitted  with  Bcrew  and  lever  pressure, 
so  that  the}7  may  be  regulated  as  required  for  thicker  and  thinner  cloth. 

The  use  of  padding  mangles  constructed  on  lines  similar  to  the  above  over- 
comes two  of  the  most  serious  difficulties  that  are  likely  to  be  encountered  in  the 
dyeing  of  Azo  resist  styles.  In  the  first  place,  regularity  and  evenness  of 
colour,  both  as  regards  depth  and  shade,  is  ensured  by  reason  (if  the  fact  that  the 
dye  liquor  being  used  in  small  quantities,  must  be  freshened  up  at  very  short 
intervals,  and  consequently  the  accumulation  of  tin  salts  in  the  bath  is  prevented, 
and  with  it  the  destruction  of  the  diazo  solution;  secondly,  the  "marking  off" 
of  the  printed  pattern  on  the  ground  colour  is  also  avoided  by  the  manner  in 
which  the  cloth  runs  through  the  machine.  Being  passed  through  the  bowls 
face  downwards,  any  "  marking  oft'"  takes  place  on  the  feeding  blanket  or  the 
lower  copper  bowl  :  from  the  first,  the  stannous  chloride  is  washed  off  or 
neutralised  in  the  dye  liquor,  which  suffers  a  little,  but  is  renewed  too  rapidly 
to  show  any  appreciable  loss  of  tinctorial  strength  ;  and  from  the  second  (copper 
bowl),  the  stannous  chloride,  colour  lakes,  and  thickening  are  either  removed  in 
the  same  way  or  scraped  off  altogether  by  the  brass  doctor  (E,  fig.  76). 

Modifications  of  the  Azo  Colour  Resist  Style. 

There  are  two  useful  methods  of  producing  resist  effects  under  figured  or 
patterned  grounds  of  insoluble  Azo  colours.  In  the  first,  used  mainly  for  white 
resists,  plain  bleached  cloth  is  first  printed  with  a  tin  or  a  sulphite  resist 
white,  then  dried  gently  and  covered  with  a  fine  all-over  pattern  in  a  thickened 
solution  of  /8-naphthol.  Hereafter  the  process  is  identical  with  that  for  dyed 
grounds  described  above.  The  naphthol  printed  pieces  are  dyed  in  the  padding 
machine  with  any  suitable  diazo  solution,  well  washed,  soured  if  necessary  to 
clear  the  white,  well  washed  again,  soaped,  washed,  and  dried.  In  the  second 
and  more  largely  employed  method,  the  goods  are  prepared  in  the  ordinary  way 
with  naphthol.  After  drying,  white  and  any  sort  or  number  of  coloured  resists 
are  printed,  and  then  the  wdiole  is  over-printed  or  "  covered  "  with  a  fine  pattern 
(check,  zephyr,  fine  line  or  delicate  scroll)  in  either  Red  P.N.  or  Claret  A.N., 
according  as  Para  red  or  Naphthjdamine  claret  is  required  in  the  ground.  Goods 
printed  with  tin  resist  colours  are  now  passed  at  once  through  tartar  emetic 
(li  grms.  per  litre),  well  washed,  soaped,  washed,  and  dried.  Tannin  resists 
and  coloured  sulphite  pigment  albumen  resists  require  steaming  for  2-3  minutes 
in  the  rapid  ager  before  they  are  washed  and  soaped.  Tannin  resists  are 
fixed  like  tin  resists  in  tartar  emetic  before  washing.  By  operating  in  this  way 
a  great  variety  of  very  pretty  fancy  effects  are  easily  obtainable. 

By  combining  the  Azo  resist  style  with  the'  chlorate  discharge  on  Indigo  it 
is  possible  to  obtain  many  curious  mixed  effects  in  red,  chocolate,  blue,  white, 
and  yellow,  effects  which  are  suitable  for  the  Eastern  and  West  Coast  of  Africa 
markets.  These  styles  depend  upon  the  opposite  behaviour  of  Indigo  and  Para 
red  towards  oxidising  and  acid-reducing  agents.  Indigo  is  destroyed  by  the 
former  and  practically  unaffected  by  the  latter,  whereas  Para  red  is  prevented 
from  developing  by  the  latter,  and,  when  once  formed,  is  almost  entirely  unacted 
upon  by  the  former  at  the  strength  used  to  discharge  Indigo. 

The  following  is  a  resumi'  of  the  operations  necessary  to  the  production  of 
combined  resist  and  discharge  effects  on  Indigo  and  Para  red. 

( 1 )  Dye  the  cloth  a  light  shade  of  Indigo.     Dry. 

(2)  Prepare  in  /3-naphthol.     Dry. 

(3)  Print  on  a  stannous  chloride  resist  white.   (White  Resist  T.B.,  p.  498.)   Dry. 

(4)  Dye  in  para-nitro-diazo-benzeue  (14  grms.  Paranitraniline  per  litre). 
Wash,  sour,  wash,  soap,  wash,  and  dry.     At  this  stage  the  goods  present  the 


U  III  IK. 

17">  grms. 

Il'.'i  grms. 

250     „ 

180     „ 

100     .. 

100     „ 
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appearance  of  a  dark  ohooolate  pattern  on  b  light  blue  ground.     The  oho 
results  from  the  superposition  "i"  red  on  blue. 

(5)  Print  Chlorate  white  and  Chlorate  yellon  (see  below)  \sith  a  two-colour 
pattern  of  Buofa  a  design  as  will  ensure  the  falling  of  the  two  colours  over  both 
the  blue  and  ohooolate, 

t  '111  OB  Mi:    Dl»  11  I 

Water  .... 

British  gum 

Chlorate  of  soda  . 

Lead  nitrate 
Boil  and  add 

Citric  add 50     „  50     ,, 

Cool  and  add 

Red  pruasiate  of  potash        .        .  25     ,,  30 

Water 100      „  50      „ 

1000  1000 

(6)  Steam  l  5  minutes,  or  less,  in  the  rapid  ager.  This  discharges  the 
[ndigo,  li  aving,  a1  this  b(  ige,  a  red  where  the  colours  fall  on  the  chocolate,  and 
a  white  where  they  fall  on  the  hlue. 

Pass  through  a  solution  of  sulphate  of  soda  (150  grms.  Glauber  salt, 

grms.  sulphuric  acid  168    Tw.  per  litre)  at  40"  C.  ;   wash  well. 

B)  Chrome  in  a  j  per  cent,  solution  of  bichromate  of  soda  neutralised  with 

amnion  ir  5  8  minutes  at    l"    •  '.,  wash  well,  and  dry  it'  for  yellow. 

required,  treat  further  for  1  minute  in  a  bath  containing  I"  grms. 

bichromate  and  40  grins,  quicklime  per  litre  of  water  at   the   boil  ;   wash  again 

and  dry. 

If  the  first  and  second  patterns  consist  of  longitudinal  and  transverse  stripes 

itively,  the  ultimate  effect  of  the  above  series  of  operations  will  be  that  of 

a  six-colour  check,  namely,  the  original  blue  of  the  ground,  white  and  yellow  (or 

orange)  where  the  blue  has   been   discharged,  red  where  the  chlorate  white 

has  crossed  the  chocolate  funned  by  red  falling  over  blue,  and  a  reddish-orange 

where  the  chlorate  yellow  (or  orange)  is  superposed  on  red. 

The  same  result  is  attained   by  printing   Para   red   on   the  naphtholated 

hdyed  cloth  instead  of  the  Resist    White  T.B.      With  the  exception  of 

dyeing,  «hich  in  this  case  is  unnecessary,  the  rest  of  the  proc  iely  as 

Resists  under  Nitroso-blue. 

The  formation  of  Nitroso-blue,  which  is  produced  on  the  fibre  by  the  con- 
densation of  the  nitroso  bases  of  tertiary  amines  with  phenols,  can  be  pn 
by   means  of   reducing    agents    like  stannous  salts  and  alkaline  BUlphites.      <  >n 
this  property  is  based  the  process  of  resisting  Nitroso-blue. 

The  doth  padded  in  the  Nitros,,  blue  bath  is  carefully  dried  in  the  hot  flue 
and  then  printed  with  the  resist  pastes;  -team,  d  for  3  minutes  in  the  rapid 
ager  to  develop  the  blue  ground  ;  passed  through  a  solution  of  tartar  emetic 
to  ti\  the  colours,  and  then  washed  and  soaped. 

"Tin  reM-ts  are  only  suitable  for  coloured  effects,  since  they  give  an  impure 
white,  due  in  part  to  the  presence  of  tannin  in  the  blue  paddim.'  liquor,  and  in 
part  to  the  yellow  tinge  always  given   bj  tin  salts  to   white  calico.      "Sulphite 

-."  on  the  other  hand,  yield  a  perfect  white  ;  but  as  they  do  n   I 
tannin,   the   white   is   apt    to   become   tinted    with    blue,    from    the    loose   colour 
removed  from  the  cloth  during  the  washing  operations.     Nitroso-blue,  being  in 
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point  of  fact  a  basic  colour,  is  precipitated  by  tannin,  so  that  if  any  tannate  of 
antimony  is  left  on  the  white  reserved  portions  of  the  cloth,  it  acts  as  a  mordant 
for  the  colour  washed  out  of  the  ground  shade.  In  many  cases  the  ground  shade 
loses  no  colour  at  all  in  washing,  and  in  such  cases  a  simple  "  sulphite  white  " 
may  be  used  with  success.  On  the  other  hand,  it  is  always  safer  to  guard 
against  any  possible  chance  of  the  "white"  being  soiled  by  adding  sufficient 
caustic  soda  to  the  sulphite  to  effectually  destroy  the  tannin.  In  this  way 
only  can  perfect  white  resists  be  obtained  with  certainty. 

A  fruitful  cause  of  imperfect  white  resists  under  Nitroso-blue  is  to  be  found 
in  the  over-drying  of  the  padded  cloth.  The  drying  of  these  blues  is  always 
best  carried  out  in  hot-air  chambers  at  as  low  a  temperature  as  possible ;  and  if 
properly  performed,  the  cloth  ought  to  be  quite  a  bright  yellow  colour  without 
a  trace  of  grey.  If  hot-air  machines  are  not  available,  cylinder  machines  may 
be  used  ;  but  the  first  few  cylinders  must  be  wrapped  with  calico,  and  the  rest 
kept  as  cold  as  is  consistent  with  perfect  drying.  With  cylinder  drying,  a  white 
resist  may  be  printed  on  the  cloth  before  padding  in  the  blue  liquor :  this 
method  ensures  a  better  white,  since  the  blue  cannot  develop  on  the  printed 
parts  however  hard  the  cloth  may  be  dried. 

The  following  recipes,  taken  from  practice,  have  given  good  results,  and  will 
illustrate  the  principles  of  the  Nitroso-blue  Resist  style  : — 

Nitroso  oe  Rbsorcin  Blue  Padding  Liquor  I.  (for  Hot-air  Drying). 
j     24  grms.  Nitroso-base  M.  50  per  cent,  paste  (Hbchst). 
•      60      ,,      warm  water. 
I     10      ,,      hydrochloric  acid  36°  Tw. 
Dissolve  and  add — 

[    20  grms.  Resorcin. 
(50      ,,      water. 
|     35      ,,       tannic  acid. 
)     35      „      water. 

70      ,,      10  per  cent,  solution  oxalic  acid. 
50      „       6  per  cent,  tragacanth  thickening. 
396      ,,      water. 
Mix  well,  and  before  use  stir  in  for  some  time — 
10  grms.  phosphate  of  soda. 
240      „      water.     Make  up  to — 


1  litre. 


Nitroso-Blue  Padding  Liquor  II.  (for  Cylinder  Drying). 
(    25  grms.  Nitroso-base  M.  50  per  cent,  paste. 
•J    30      „      ortho-phosphoric  acid  50  per  cent. 
{    75      „      warm  water. 
j    20      ,,      Resorcin. 
I    50      ,,      water. 
j    50      ,,      tannic  acid. 
(200      ,,      water. 

{5      ,,      oxalic  acid. 
200      „      water. 
50      ,,      6  per  cent,  tragacanth  thickening.     Make  up  with  water  to — 

1  litre. 

Pad  the  white  cloth  in  either  of  the  above  solutions,  dry  gently,  and  print 
on  any  of  the  following  resists  : — 
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Will  IK     IlKSIST    I. 

260  '_Tin^.  British  gum  (powder). 
750     ,.      i>< -t a^siiLin  sulphite  90"  Tw. 

U 

Heat  to  70°  C.  aud  cool. 

Will  n:    Kksim    I  [. 

(2'2b  grma.  British     gum 
(powder). 

1  600     ..      potassium  Mil- 
phi  to      90° 

[     _  Tw. 

175      „      caustic      soda 
90°  Tw. 

KKiii 
Heat  to  70°  C.  and  cool. 

White  Resist  II.  is  the 
most  generally  useful.  Col- 
oured resists  are  made  from 
basic  colours  ;  they  contain 
no  tannin,  as  there  is  suffi- 
oient    for   their   fixation    in 

the  blue  padding  liquor.     The  resisting  agent  may  be  either  .stannous  chloride 
or  potassium  sulphite. 


sulphite  resist  under  Nitroso-blue. 


Red  N. 

Pink  N. 

Yellow  N. 

Grben  N. 

Blue  N. 

Auramine  O. 

5 

30 

20 

Rhodaminc  6  G.  extra    . 

25 

10 

New  methylene  blue  N. 

10 

Brilliant  preen  cryst.  extra     . 

10 

Acetic  acid     .... 

200 

200 

200 

200 

200 

Citric  acid 

25 

25 

26 

25 

25 

Water   . 

3S5 

355 

355 

355 

375 

Starch    .... 

90 

90 

90 

90 

90 

6  per  cent,  trapacanth    . 

150 

170 

150 

150 

160 

50 

50 

50 

50 

45 

Boil,  coo],  ami  add  — 

Stannous  chloride  .... 

50 

60 

50 

60 

55 

Acetate  of  soda       .... 

50 

40 

50 

5u 

50 

1000 

1000 

1000 

1000 

1000 

Sulphite  Rj 

The  following  coloured  resists  are  based  upon  the  process  published  by 
Messrs  Meister,  Lucius  A  Briining,  the  patentees  of  Nitroso-blue,  They  give 
bright^  fast  colours,  and  s  sharp,  olear-cot  impression  oi  the  engraving.  In 
composition  they  consist  essentially  of  basic  colouring  matter,  thickening,  and 
Bulphiteof  potassium.  The  addition  of  antimony  salts  is  do(  absolutely  nee 
but  it  adds  to  the  fastness  and  brightness  of  the  colour-,  and  is  therefore  an 
ad  van! 
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Coloured  Sulphite  Resists  B.S. 


Red. 

Pink. 

Yellow. 

Blub. 

Olivk. 

Auramine  0.            ... 
Rhodamine  6  G.  extra 
.Malachite  green  cryst. 
New  methylene  blue  X. 

Thickening  A.T.     . 
Potassium  sulphite  90°  Tw.     . 

5 

25 

200 
30 
590 

150 

15 

215 
30 
590 

150 

30 

200 

30 

590 

150 

"io 

220 
30 
590 
150 

20 

10 

200 
30 
590 
150 

23     ' 

1 

200 
30 
590 
150 

1000      1000 

1000       1000 

1 
1000         1000     : 

I 

Violet   =  mixtures  of  pink  and  blue. 

Brown  —  „  red,  yellow,  and  a  little  blue. 

Orange  =  ,,  red  and  yellow. 

Thickening  A.T.  (for  above). 

40  grins,  antimonin. 
300      „      water. 

50      ,,      starch. 
200      „      6  per  cent,  tragacanth  thickening. 

590       Boil  and  cool. 

After  printing  either  tin 
or  sulphite  resists  on  the 
cloth  padded  in  Blue  liquor 
1.  or  II.,  the  goods  are  dried, 
and  steamed  for  3  minutes 
in  the  rapid  ager  at  100°  C. ; 
then  passed  through  a  tar- 
tar emetic  bath,  and  finally 
washed  and  soaped. 

For  obtaining  white 
effects  by  printing  on  plain 
cloth  before  padding  in 
Nitroso-blue,  either  of  the 
two  following  resists  are 
suitable.  Both  yield  a  good 
white,  and  both  withstand 
the  run  through  the  blue  padding  liquor,  and  drying  over  steam-heated  cylinders. 

Resist  White  III. 

|    55  grins,  glue. 
(  180      „      water. 
Allow  to  soak  until  the  glue  is  quite  soft  and  then  add  — 
200  sarins.  British  gum. 


Red  and  Green  resists  under  Nitroso-blue 


305 
30 
70 

120 
40 

1000 


water. 

acetic  acid  50  per  cent. 

sodium  tartar  emetic.     Boil,  cool,  and  add 

stannous  chloride. 

acetate  of  soda. 
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Etasufi  Whith  IV. 

150  grms.  China  clay  paste  50  per  cent. 

L70      ..      water. 
90     ..     starch. 
220     ,,     gum  Senegal  50  percent.  Bolution. 

BoU,  turn  off  Steam,  and  whilst  hot  add — 

I    20  grmB.  white  wax  i  ,_  ,.     .     , 

<    --  l'i-'\ d\  dissolved. 

|     i  •>     ,,     turpentine  |  ■ 

Mi\  well  in,  cool,  and  add — 

275  gnns.  potassium  sulphite  90  Tw, 

1000 

Print  on  plain  white  cloth;  dry  well,  and  then  pad  in  Nitroso-blue  II.  in  a 

mangle  similar  t..  thai   used  For  Azo  colour  resists;  drj   at  ■>■.  but   nol  too 

hard,  over  a  ojUnder  drying  machine,  the  first  four  cylinders  of  which  arc 
wrapped  with  calico.  Then  steam  tor  ."»  minutes  in  the  rapid  ager  at  Inn'  c. : 
pass  through  a  Bolution  of  tartar  emetic  ;  wash  well,  soap  wash,  and  dry. 

The  Nitroso-blue  Btyle  finds  its  chief  application  in  Mm-  production  "i 
flannelette  goods,  and  especially  hi'  those  in  which  the  printed  pal  tern  is  "  raised 

through  tn  the  hack  nf  the  material. 

Aniline  Black  Resist  Styles. 
The  introduction  l>y  Lightfoot,  in  1863,  of  a  practical  method  of  printing 
Aniline  black,  almost  immediately  suggested  to  calico  printers  the  desirability  of 
producing  white  and  coloured  effects  under  printed  "covers"  and  "pads"  of  so 
important  and  fast  a  colour.  The  first  experiments  in  this  direction  were  based 
upon  the  fact  that  Aniline  black  is  an  oxidation  product;  hence  the  earliest 
resists  consisted  of  reducing  agents.  Later  on  it  was  ascertained  that  the 
presence  of  a  mineral  arid,  either  free  or  produced  in  steaming  or  ageing,  l>y  the 
dissociation  of  an  unstable  salt,  was  quite  as  essential  as  tic  presence  of  an 
oxidising  agent  to  tic  development  of  the  black.  Alkaline  .salts  and  other 
neutralising  substances,  therefore,  were  employed,  either  as  such  or  in  combina- 
tion with  reducing  agents,  t"  prevent  the  formation  of  Aniline  black  in  certain 
parts  of  the  cloth.     By  printing  patterns  in  colours  containing  sulphocyanides, 

tanthates,    thiosulphate   of    soda,    tannin,   sodium    carbonate,    chalk,    etc.,   many 

excellent  results  were  obtained  :  but  it  was  not  until  Prud'homme  brought  out 
his  will  known  process  that  the  "Aniline  Black  Resist  Style"  became  popular 
in  the  calico-printing  industry,     dp  to  that  time  it  had  only  been  possible  I  i 

dye  the  cloth  on  one  side,  and   that    by  means   of   printing    with    a    "pad    roller." 

Tie'  g 1-.  were  firal   printed  with  a  resist,  then  dried,  ami  padded  with  thin 

Aniline  black  paste  on  the  printing  machine.  In  Prud'homme's  process,  bo 
the  second  printing  is  dispensed  with,  the  cloth  being  "blacked"  by  pi 
through  a  solution  of  Aniline,  containing  all  the  ingredients  necessary  to  the 

formation  of  Aniline  black  when  the  cloth  is  Bubsequentl  In  this  way 

the  material  is  dyed  uniformly  on  both  Bides,  and  has  B  much   richer  appearance 

than  when  the  black  ground  is  printed  by  machine. 

Although  all  patterns  on  Aniline  black  grounds,  except  those  produced  by 
direct  •■blotch"  printing,  are  obtained  by  means  of  resist  pastes  of  one  sort  or 
another,  they  are  classed  in  two  different  tooording  to  their  mode 

of    execution.       If    the    resist    pastes   are    printed   mi    the   doth    before   the  black 

padding  liquor  is  applied  to  it,  t he  Jta " ; 

if,  on  the  contrary,  the  cloth  i>   padded  with  the  black    liquor  before  the   I 

are  printed,  they  are  known  in  the  trail.'  as  "discharg  I         rly  speaking, 

they  are  not  discharges  at  all,  for  the  black  is  only  developed  by  steaming 
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the  "  resists  "  have  been  printed,  and  is  not  developed  on  the  printed  parts  ;  but 
the  term  "discharge  "  is  useful  to  distinguish  between  the  two  methods. 

The  resist  and  the  "discharge"  processes  both  have  their  advantages  and 
disadvantages.  In  the  first,  pure  whites  and  bright  colours  are  almost  always 
obtained  without  the  slightest  difficulty,  but  the  impression  of  the  pattern  is 
often  lacking  in  sharpness.  On  the  other  hand,  a  crisp  definition  of  the  design, 
with  clear-cut  edges,  is  characteristic  of  the  "discharge"  process  :  but  unless  the 
utmost  care  is  exercised  at  every  step  in  its  application,  the  whites  and  colours 
are  very  liable  to  become  dull  and  dirty  in  appearance.  In  spite  of  its  greater 
difficulty,  however,  the  "discharge"  process  is  usually  preferred  for  high-class 
work,  because,  when  employed  under  favourable  conditions,  it  yields  colour  effects 
of  greater  depth,  richness,  fastness,  and  variety  than  can  be  obtained  from  the 
resist  process. 

Prud'homme  Aniline  Black  Resist  Styles. 

Prud'homme's  original  process  is  still  in  use  at  the  present  time,  but  many 
improvements  and  some  modifications  of  it  have  been  introduced  by  various 
chemists  and  practical  calico  printers,  most  of  the  improvements  having  been 
effected  in  the  direction  of  applying  new  colouring  matters  and  different  resisting 
agents. 

Briefly  described,  the  process  is  as  follows : — The  white  bleached  cloth  is  first 
padded  in  "  Prussiate  black"  (Aniline  hydrochloride,  chlorate  of  soda,  and 
potassium  ferrocyanide) ;  it  is  then  gently  dried,  care  being  taken  not  to  oxidise  the 
Aniline,  and  then  printed  with  the  resist  pastes,  dried,  and  steamed  3— I  minutes  in 
the  rapid  ager  to  develop  the  black  ground  and  to  fix  the  reserve  colours  ;  finally, 
it  is  "chromed,"  washed,  soaped,  and  dried.  This  method  of  working  constitutes 
the  "discharge  method"  so  called. 

The  resist  method  is  almost  identical  with  the  above,  except  that  the  resists 
are  printed  on  plain  white  cloth,  well  dried,  and  sometimes  steamed,  then  padded 
in  the  black  liquor,  dried  again,  steamed  3—1  minutes,  "chromed,"  washed,  and 
soaped. 

Resist  colours  for  the  discharge  process  may  either  contain,  or  be  entirely 
free  from,  insoluble  plastic  bodies,  but  those  for  the  resist  process  only  give  good 
results  when  they  contain  insoluble  resisting  agents  such  as  zinc  oxide,  chalk,  etc. 

The  most  commonly  used  resisting  agents  are  zinc  oxide,  zinc  acetate, 
sodium  acetate,  magnesium  acetate  (all  of  which  neutralise  the  acidity  of  the 
black),  and  sulphite  of  potash  and  sulphocyanide  of  potash,  which  act  as  reducing 
agents. 

For  coloured  resists,  a  good  many  colouring  matters  are  available  ;  but,  with 
the  exception  of  Basic  colours,  Pigment  colours,  and  Direct  colours,  very  few- 
find  any  extensive  application  in  practice.  The  alkalinity  of  the  vat  dyestuff 
printing  pastes  has  been  utilised  with  success  in  special  styles,  and  the  Sulphide 
colours  are  also  occasionally  employed  for  faster  classes  of  work.  On  the  whole, 
however,  the  Basic  colours  give  the  finest  and  largest  range  of  colours  ;  and  being 
miscible  in  any  proportions,  they  are  consequently  the  most  useful,  since  they 
yield  both  brilliant  and  subdued  tints,  and  dark,  full  shades.  The  pigment 
colours  are  used  mainly  for  yellows  and  oranges  in  goods  for  the  foreign  markets  ; 
and  the  direct  colours  are  employed  solely  for  "crimps," — a  style  requiring  the 
colours  to  withstand  the  action  of  strong  caustic  soda  solutions. 

Within  recent  years  Plusanski  has  succeeded  in  perfecting  a  process  for 
producing  Azo  colour  resists  under  Aniline  black  ;  so  far,  however,  the  process, 
though  yielding  excellent  results  under  both  "  covers  "  and  dyed  blacks,  has  not 
become  general. 

Numerous  formula;  have  been  suggested  and  employed  for  resisting  Aniline 
black  ;  for  they  are  all  founded  on  the  same  principles,  and  no  good  purpose 
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would  be  served  by  enumerating  them.  In  the  Following  descriptions  of  the 
more  important  methods  of  resisting  Aniline  black,  the  recipes  are  taken,  for 
the  moal  part)  From  actual  practice,  or  From  the  results  of  bulk  trials  ;  and  where 
1I1  is  is  ool  the  case,  they  are  quoted  From  the  published  articles  of  those  who  have 
had  experience  of  their  practical  working.  The  Bame  remarks  apply  equally  to 
the  handling  of  the  goods,  bo  that,  on  the  whole,  the  processes  given  below  may 
be  taken  as  representing  ool  merely  concrete,  but  also  typical  examples  of  the 
means  and  methods  in  current  use. 

"Discharge"  Styles  on  Aniline  Black. 

In  this  process,  as  already  mentioned,  the  cloth  is  padded  in  Aniline  black 
liquor  before  the  colours  are  printed  upon  it.  The  condition  of  the  cloth  after 
padding  and  drying  is  perhaps  the  most  important  factor  in  determining  the 
purity  of  the  white  ami  the  brilliancy  of  the  col. mis  in  the  Finished  print. 

In  oiilcr  to  seoure  the  best  results,  the  following  precautions  must  be 
observed : — 

(1)  The  "discharge"  pastes  must  be  printed  on  eloth  on  which  the  black  is 

unovidiscd.      This   is  absolutely   essential,    and    can   only  be   ensured  by  usim.:   a 

freshly  prepared  "black"  solution,  and  by  drying  the  (doth  at  as  low  a  tem- 
perature as  the  speed  of  the  drying  apparatus  will  allow.     Aniline  black  liquors 

which  have  Btood  for  some  time  boi te  partly  oxidised  and  impart  a  greenish 

colour  to  the  cloth.  The  same  effect  is  also  produced  by  drying  at  too  high  a 
temperature.      In  cither  ease  dirty  whites  and   flat  colours  are   the   result.      <  >n 

emerging   from  the  drying  machine  the  '.roods  ought  to  1 f  a  li'jlit  yellow   tint 

without  a  trace  of  green.  If  they  are  at  all  green  they  are  unsuitable  for  light 
coloured  effects,  and  must  be  utilised  if  possible  For  the  printing  of  opaque 
pigment  yellows,  oranges,  or  greens. 

(2)  After  drying,  the  padded  goods  are  cooled  at  once  to  prevent  the  oxida 

tion  of  the  aniline,  and  are  then  printed  as  soon  as  possible.  In  the  warm 
atmosphere  of  B  printworks,  the  black  develops  very  rapidly,  especially  if  the 
pieces  are  warm. 

(3)  Over-drying  after  printing  must  be  carefully  avoided,  since  the  richness 
and  beauty  of  the  black  is  impoverished  thereby. 

(4)  The    printed    goods    must    be   steamed' immediately   after   printing,   and 
the    cloth     has     In. -nme    a    dark     green    shade.      The    steam    mU8t    be    at 

90°-95°  C.  and  ought  nut  to  be  too  moist,  otherwise  the  colours  are  apt  to  "run," 
and  the  "whites"  invariably  become  yellowish. 

(5)  The  whole  process,  from  start  to  finish,  must  be  carried  out  without  any 
considerable   interval    being   all. .wed    te   elapse    between    the    various    operations. 

This  applies  in  an  equal  degree  to  the  washing  and  chroming,  etc,  which  should 

be  proceeded  with  as  soon  as  convenient  after  the  g Is  arc  steamed. 

Pbogrss: — Pad  the  .doth  in  Black  I',  or  Black  P.S. 
Black  P. 

I   I    7: 

35      .,      chlorate  of  soda. 


!     7".  gnus.  Aniline  salt. 
'  *  200      „      water. 


n,)400       ..       water. 

...    I      tit       ..       yellow   prussiate  of  potash. 

'  I  250      ..      water. 

1 

Mix  [,  II.,    ml   III.  immediately  before  use.     Black  P.  is  useful  for  heavy 

goods   and   ordinary   mercerised    g Is;    for   the   latter   it    may    even    be    diluted 

somewhat  (3  parts  black.  1  part  of  water),  and  still  give  a  full  shade. 

33 
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Black  P.S. 
|    85 
1. 


II. 


III. 


grins,  Aniline  salt. 
,,      water. 

,,      6  per  cent  fcragaoanth  thickening 
„      chlorate  of  soda. 
„      water. 

yellow  prussiate  of  potash, 
water. 


150 

50 

39 

300 

I    45-5 

l-  ]  330'5 

1000 

Mix  I.,  II.,  and  III.  in  the  cold,  and  make  to  1  litre  before  use.  Black  P.S. 
is  employed  when  a  denser  black  is  wanted ;  for  most  purposes,  however,  the 
weaker  and  cheaper  Black  P.  is  sufficiently  dark. 

After  padding,  which  is  done  in  any  of  the  ordinary  types  of  padding 
machine,  the  goods  are  carefully  dried,  and  then  printed  with  any  of  the 
resists  or  "  discharges  "  given  below. 

Pigment  "Discharges." — Pigment  and  lake  colours  are  fixed  by  albumen. 
The  resisting  agents  employed  are  either  soda  ash  or  acetate  of  soda. 


Grind  the  ingredients  together  in  a  mill  before  use.  Print  on  black  padded 
cloth ;  steam  3-4  minutes  in  the  rapid  ager ;  pass  through  a  i  per  cent. 
solution  of  bichromate  of  soda  at  50°-60°  C,  wash  well,  soap,  and  dry. 

Zinc  Oxide  "  Discharges." — In  these  discharges,  the  colouring  matters 
employed  are  the  basic  colours.  Their  fixation  is  effected  by  the  zinc 
ferrocyanide  formed  by  double  decomposition  "during  the  steaming.  The  zinc 
oxide  process  was  worked  out  and  patented  by  W.  E.  Kay  at  the  Thornlie  Bank 
Printworks,  and  yields  very  bright  and  fairly  fast  colours,  especially  when 
magnesium  acetate  is  used  along  with  the  zinc  oxide.  The  addition  of  albumen 
increases  the  fastness  of  the  colours,  and  their  brilliancy  is  further  increased  by 
padding  the  cloth  in  Turkey-red  oil  previous  to  passing  it  through  the  black  bath. 
Excess  of  oil  must  be  avoided,  otherwise  the  development  of  the  black  is 
retarded.  In  practice,  a  solution  of  ammonia-oleine  (sulphoricinoleate  of 
ammonia),  corresponding  to  1^  per  cent,  of  fatty  acid,  is  used  with  success  in 
conjunction  with  either  Black  P.  or  Black  P.S.  Pad  the  cloth  in  the  oil,  dry 
over  cylinders,  cool,  and  pass  through  the  "  black "  bath,  dry  in  hot  air,  and 
print  on  the  "discharges."     Then  steam,  etc.,  as  above. 

The  best  whites  are  produced  by  a  mixture  of  potassium  sulphite,  sodium 
bisulphite,  and  acetate  of  soda.     Light  colours  are  improved  also  by  the  addition 
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of  the  same  mixture  to  the  paste  used  for  reducing  them  to  shade.  For  dark 
colours,  rino  oxide  and  magnesium  acetate  give  satisfactory  results,  without 
any  further  addition  of  other  resisting  agents. 

In  all  zinc  oxide  resist  colours  it  is  advantag i-  to  add  a  little  albumen 

I'm-  tin'  purpose  of  rendering  them  more  resistanl  to  tin'  action  of  snap.  Soaping 
inoreasea   tin'   beauty  of  the   Mark,  the  brightness  of  tin'  col b  and  white, 

and   in   many  eases   is   'cssary,  if  only  to   gel    the   cloth   into   tit   condition   for 

finishing.     Bence,  if  the  balance  of  tin'  colour  scheme  is  to  '"■  preserved,  each 

colour  mUSl   lie  fairly  fast  to  soaping. 

In  this  respect  tin'  following  colours  cm  be  recommended:  they  give  very 

bright  and  transparent  shades,  of  exoellonl  fastness  to  washing  and  soaping, 

illy  when  printed  on  "oiled "  cloth,  and  they  possess  i  lie  further  merit  of 

having  withstood  the  test  of  several  years'  practical  application  on  the  large  scale. 


Basic  Colour  Resists  ob  " 

llBOHARGES  ' 

(Store 

Oxide  and  Maonesio 

A'  STATE). 

Rkd. 

Pink. 

Gold. 

Yellow. 

Green. 

Bli  1 . 

Navy. 

I'l  KI'I.K. 

BhodamuM  <;  G.  extra 

23 

10 

0-5 

Klioilainino  15.  extra   . 

2 

Aiiramine  0 

'   i 

20 

Acridine  yellow  G. 
New  solid  green  'J  11.  . 

20 

22 

10 

Thionine  blue  G.O.     . 

"20 

.Marine  blue  .S 

20 

Methyl  violet  1'..  extla 

"20 

SO 

20 

80 

SO 

30 

30 

"so 

30 

Water 

150 

133 

114-5 

115 

110 

115 

115 

115 

,  and  mill, — 

Cold  water 

35 

35 

35 

30 

35 

35 

35 

6  per  cent,  tragacmitb  thickeniag 

96 

100 

100 

100 

98 

100 

100 

100 

Discharge  Dante  A.      . 

600 

600 

600 

600 

601) 

600 

600 

600 

.1/              » .  and  mid — 

albumen  solution  50  per  cent 

100 

100 

100 

100 

100 

100 

100 

100 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Orange  = 

{ 

| 

1  part    red. 
.'i  parts  gold. 
1  part    pink. 

Olive  1.6.2  = 

| 

li  parts  \  ellofl  . 
•J       .,      hln,'. 

8     „     pink. 

Brown  8.24.  1 

1 

24     „     yellow. 

1   part     Mile. 

Peacock  blue  = 

\ 

1     „     green. 

.">  parts  Mue. 

Grey  shades  are  difficult  to  mil  from  basic  colours,  for  reasons  already  dwelt 
upon  in  the  section  on  "Compound  Shades"  ;  they  are  usually  made,  therefore, 
from  pigments.     Thus 

j  140  grins.  OTtramarine  blue  (powder). 
Grey  :— <    70     ,,      lampblack  (pond,  r). 

I  190     ..      6  per  oent.  tragacanth.     Grind  together,  and  add — 
200     ..      50  per  cent,  albumen  solution. 
200     ..     acetate  of  soda. 


1  litre,     (hind  the  whole  befop 
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Discharge  Paste  A.  (for  Basic  Discharge). 
100  grms.  zinc  oxide. 
150      ,,      magnesium  acetate. 
250      „      6  per  cent,  tragacanth  thickening. 
100      „      starch  paste. 

"iob 

Reducing  Paste  (for  Light  Shades). 
700  grms.  Discharge  paste  A. 
250      „      White  discharge  B. 
50     „      40  per  cent,  egg  albumen  solution. 

1000 
White  Discharge  B. 
100  grms.  starch. 


60 
300 
290 
150 
100 


1000 


British  gum. 

potassium  sulphite  90°  T\v. 

water.     Boil,  and  add — 

sodium  acetate.     Cool,  and  add — 

bisulphite  of  soda  66°  T\v. 

Ultramarine  blue  (for  sightening). 


The  above  paste  gives  an  exceedingly  pure  white  on  freshly  padded  cloth. 
If  the  cloth  has  become  slightly  green,  a  good  white  can  still  be  obtained  by 
printing  Resist  B.N.F.,  which  contains  a  little  "  hydrosulphite." 

Resist  White  B.N.F. 

385  grms.  starch  paste. 

385      ,,      6  per  cent,  tragacanth  thickening. 
30      ,,      Hydrosulphite  N.F.  cone. 
Heat  to  60°-70°  C.  to  dissolve  the  hydrosulphite,  cool,  and  add — 
200  grms.  acetate  of  soda. 

1000 
The  above  colours  and  white  discharges  are  printed  on  cloth  prepared  as 
follows : — 

1st.  Pad  in: —     100  grms.  ammonia  Turkey-red  oil  25  per  cent. 
1900     „      water. 

2000  =  1£  per  cent,  fatty  acid. 


Basic  colour  "  discharges  "  on  Aniline  black. 
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2m/.  Dry  and  pad  in  either  Blaek  I'.  01  Black  P.S.;  dry  gently,  so  that  the 
cloth  leaves  the  drying  machine  with  a  lighj  yellow  tint  only. 

Wi.t  printing,  the  goods  are  dried  carefully  and  steamed  al  90  C.  tor  2— 3 
minutes  in  the  rapid  ager.  They  are  then  passed  in  the  open  width  through 
a  lukewarm  "chrome  bath"  (•">  grms.  bichromate  of  soda  per  1000  grms.  water;, 

washed  well,  soaped  lighth   al   (>(.)  (  '.,   washed  ami  dried. 

Coloured  "discharges"  may  also  be  obtained  with  ano  acetate  instead  0 

foregoing,  hut  they  are  neither  so  bright  nor  so  fast. 
CoLOURBD    "DlSOHABGB"    Willi    ZlNC    Ami  \n. 

I    20  grms.  basic  dyestuff. 

200      „  water.' 

(    50      ,,  acetic  aeid. 
I  tissolve,  and  add 

280     „  6  per  cent,  tragacanth  thickening. 

300      „  starcli  paste. 

150     ,,  zinc  acetate  in  crystals. 

1000 

The  sine  acetate  prevents  the  development  <>i'  the  black  during  steaming  and, 

by  double  d uposition  with  the  yellow  prussiate,  forms  zinc  ferrocyanide,  which 

fixes  the  basic  colour.  Albumen  has  been  recommended  as  an  addition  to  zinc 
acetate  resists,  hut  its  use  is  somewhat  irrational,  since  soluble  zinc  salts  have 
a  tendency  to  coagulate  the  albumen  in  the  printing  paste. 

Zinc  oxide  alone  gives  very  bright  resist  effects,  hut  the  colours  have  the 
appearance  of  pigments,  owing  to  the  large  amount  of  solid  matter  they  contain 
In  some  styles  this  is  an  advantage,  whereas  for  sateens  and  flannelettes  the 
more  transparent  the  colour  the  better. 

Generally  speaking,  the  zinc  oxide  content  of  colours  for  these  latter  classes 
of  work  ought  not  to  exceed  10  per  cent. 

Browning's  Process.  -As  tannate  of  antimony  is  the  best  mordant  for  basic 
colours,  many  attempts  were  made  to  apply  it  in  the  Aniline  black  resist 
styles.  The  earlier  experiments,  which  consisted  in  adding  various  reserving 
agents  to  mixtures  of  hasic  colour  anil  tannin,  gave  very  inferior  results,  and 
tin'  problem  was  left  unsolved  until  Browning,  of  the  Broadoak  Printworks, 
a.oorington,  introduced  his  patented  process.  This  consisted  in  padding  cloth 
moid  anted  in  the  usual  way  (as  for  dyeing)  with  tannic  acid  and  tartar  emetic 
in  a  prussiate  black,  drying  as  usual,  and  then  printing  on  a  thickened  mixture 
of  hasic  colour  solution  and  acetate  of  soda,  followed  hy  Steaming,  "chroming,1 
and    washing.      Acetate   of   magnesium   and   acetate   of   zinc  may  also   he    used  as 

resists,  and   arc   hid 1   to   he   preferred,   as   their   hydrates  exercise   little  or   no 

injurious  influence  on  the  basic  colours.  Acetate  of  soda,  on  the  contrary,  if 
used  in  excess,  is  apt  to  yield  had  results  with  some  of  the  hasic  colours, 
especially    if   they   be   delicate   in   shade. 

Acetate  of  soda  "discharges"  1 tain  from   16—20  per  cent,  by  weight  of 

acetate  of  so  la,  according  to  the  depth  of   the   engraving. 

During  steaming,  the  basic  colour  combines  with  the  tannate  of  antimony  to 

form  an  insoluble  lake,  while  the    metallic  .  ■  nt    the   development  of 

the  black  on  the  printed  parts  of  the  cloth.  White  effects  arc  best  obtained  hy 
means  of  a  Btrongly  alkaline  "sulphite "  or  "acetate"  paste,  which  destroys  the 

tannate  of  antimony  on  the  cloth,  hut   in  many  08808,  such,   for  instance,  as  Super 

position  effects  of  colour  on  white,  this  is  inapplicable,  and  must  be  replaced  by 

the  ordinary  acetate  of  soda,  zinc,  or  magnesium,  or  the  sulphite  of  potash  p 

Although,  under  proper  iditions,  these  give  sufficiently  g I   whites,  they 

cannot  compare  with  the  white  obtained  hy  Prud'homme's  method  for  purity. 


5i8 


TEXTILE    PRINTING. 


process : 


at  30°-40"  C. 


The  following  is  a  resumi  of  the  Browuin 

( 1 )  Pad  the  cloth  in— 

{l2-5  erms.  tannic  acid. 
1000      ..       water.     Dry. 
<2j  Fix  the  tannin  by  a  run  through— 
|       10  srrrns.  tartar  emetic  j 

5      ..      chalk 
|  1000      ..       water  I 

Well  wash  in  water. 

(3)  Open  soap  at  75°-SO"  C.  in  a  neutral  soap  bath  containing  2J  grins,  soap 
per  litre.  Wash  well  and  dry.  Soaping,  curious  though  it  may  appear,  is  one  of 
the  most  important  operations  in  the  process.  Experience  has  shown  beyond  doubt 
that  good  whites,  good  colours,  and  a  full,  rich  black  cannot  be  obtained  unless 
the  tannin  mordanted  goods  are  soaped,  and  thoroughly  well  washed  afterwards. 

(4)  Slop-pad  in  any  type  of  mangle  padding  machine  with  Black  P.  or  P.S. 
Dry  as  usual  for  Aniline  black  resist  styles  and  then — 

(5)  Print  on  the  discharge  colours  given  below. 

(6)  Dry  and  steam  for  2-4  minutes  in  the  rapid  ager  at  85°-90°  C. 

(7)  "Chrome"  in  a  J  per  cent,  solution  of  bichromate  of  soda  at  •' 
Wash  well,  soap  lightly,  wash  and  dry. 

The  whites  and  colours  are  prepared  according  to  the  following  directions  : — 

White  "Discharges." 


1  1 

2            3            4            5 

Zinc  oxide  50  per  cent,  jiaste 
Starch  past*  12  per  cent. 
Tragacanth  6  per  cent.  . 
British  pum  . 
Water  .... 
Caustic  soda  90=  Tw. 
Sulphite  of  potash  90°  Tw. 
Bisulphite  of  soda  66'  Tw. 
Hydrosulphite  X.F.  cone. 
Ultramarine  blue  . 
Acetate  of  soda.     . 
Starch  ... 

200 
400 
250 

"2 
150 

"so 

290 
300 

too 

2 
150 
80 

200 
180 
120 
500 

2 

300        400 
425        225 

125 

25 
2            2 
250        250 



1000 

1000 

1000 

1000      1000 

Nos.  1,  2,  4,  and  5  are  suitable  for  most  classes  of  work  ;  No.  3  for  styles  in 
which  large  white  objects  appear,  or  which  have  no  superposition  effects  over  or 
under  the  white.     All  five  are  strong  enough  for  the  finest  patterns. 

The  coloured  discharges  may  be  made  up  from  either  sodium,  zinc,  or  mag- 
nesium acetates.  The  two  last  give  the  brightest  colours  taken  altogether,  and 
zinc  acetate  gives  the  fastest,  by  reason  of  the  fact  that  an  additional  mordant  is 
introduced  by  the  formation  of  ferrocyanide  of  zinc.  In  preparing  the  printing 
pastes,  the  basic  colour  is  first  dissolved  in  suitable  solvents,  and  then  added  to 
a  mixture  of  water  and  British  gum  ;  the  whole  is  then  heated  to  dissolve 
the  gum,  and  when  the  paste  is  perfectly  smooth  it  is  cooled  down  to  about 
30°  C,  at  which  temperature  the  zinc  and  sodium  acetates  are  added.  They 
dissolve  readily  in  the  lukewarm  paste  without  any  other  assistance  than  an 
occasional  stirring  up.  With  magnesium  acetate,  which  is  most  conveniently 
prepared  in  solution,  the  procedure  is  somewhat  different.  The  dyestuff  solution, 
together  with  a  little  thickening,  is  added  lukewarm  to  a  thickened  solution  of 
the  acetate  previously  prepared,  and  kept  as  a  stock  paste. 
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Basic  Colour  Discharges  fob  Browning's  Process  (Aobtatb  oj   Soda). 


Hi  D, 

Pink. 

YELLOW. 

Violet. 

Khodaininc  li  (1.  100  I'  1 

28 

15 

7-5 

Auramine  0 

2 

'-'2-5 

20 

Axmdim  yellow  G. 
New  solid  green  2  H.  . 
Methyl  riolel  B.  extra 

8 

16 

20 

Thionine  blue  (i.O. 

20 

Water 

305 

810 

300 

310 

326 

310 

310 

Acetic  actil  9  Tw 

ir.o 

165 

150 

160 

150 

150 

150 

50 

50 

50 

50 

50 

50 

50 

Methylated  Bpirita 

20 

20 

20 

20 

20 

20 

British  gum        .... 

200 

200 

200 

200 

200 

200 

200 

Heat,  and  coo]  to  B0*C,  and  add 

Acetate  of  soda  .... 

250 

■J  60 

250 

250 

250 

250 

250 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

For  a  Dark  royal  liluc  replace  Thionine  I  due  )>y  Marine  blue. 

„  „  Bluish  green  use  Solid  green  2  B.  without  any  yellow. 

I   1  I  unns.  Auramine  0.  I  ,.,        .      , 

1.  t  1  ,  At  .1    1     ■  1  .  1.  per  kilo,  ol  colour 

„    „  Brown  take  =  I       ,,      Methyl  violet  l>.  extra       ,    '  . 

-  1.1     1       •       c  .  ■  as  above. 

(    0      „       Rhodamine  li  (..  extra      J 

..  ,,  Reddish  Purple  =  <     .      "  ^  „     ,  .         >  per  kilo,  of  colour. 

I     4      „  „  ,,     B.  extra      |   l 

Olives  and  various  other  compound  shades  may  be  made  in  a  similar  manner 

Erom  suit  able  mixtures  of  blue,  yellow,  and  pink. 

Basic  Colour  "Discharges"  pob  Browning's  Pboobss  (Acetate  of  Zinc). 

Instead  of   250  grms.  of    acetate  of    soda    use    150    grms.    of    zinc    acetate 
(crystals).      Thus — 

20-25  grms.  basic  colour. 


310-305 

water. 

150 

,      acetic  acid  91  Tw. 

50 

,     glycerin. 

'-'11 

methylated  spirits. 

200 

British  gum.     Heal  and  cool,  then  add 

150 

zinc  acetate. 

100 

wat.r  or  gum  solution. 

1000 
Basic  Colour  "Discharges     (Magnesium    \bmi 

Type  — 

i>ii_:;o  grms.  basic  dyestuff. 

L'n:,     196        ..        water.  ' 

100  „  acetic  acid  9   Tw. 

25  ..  1 1 1  ■  ■  1 1 1  \  lated  spirit, 

50  ..  glycerin. 

100  ,,  British  gum.     Dissolve,  cool,  and  add- 

500  „  magnesium  thickening. 


1000 
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Magnesium  Acetate  Thickening. 

400  grins,  magnesium  acetate  40°  T\v. 
100      „      British  gum. 

500 

The  magnesium  acetate  is  prepared  by  saturating  acetic  acid  with 
magnesium  carbonate  : — 

J  1000  grms.  magnesium  carbonate. 
|  3000      „      acetic  acid  12°  T\v. 

4000 
Add  a  slight  excess  of  the  carbonate,  and  when  no  more  carbonic  acid  is 
evolved  heat  the  solution  gently  until  the  filtered  liquor  contains  no  more 
iron,  which  is  always  present  in  commercial  carbonate  of  magnesium  :  then 
allow  to  settle,  decant  the  supernatant  liquor,  and  neutralise  with  acetic  acid. 
Set  at  40°  Tw. 

The  printing,  steaming,  etc.,  of  the  three  foregoing  classes  of  "  discharge " 
colours,  are  identical  in  every  respect. 

Another  method  of  working  the  Browning  process  consists  in  utilising 
sulphite  of  potash  as  reserving  agent  in  colour  resists.  The  preparation  of 
the  printing  pastes  is  practically  the  same  as  for  Nitroso-blues,  except  that  no 
tartar  emetic  is  necessary,  and  that  the  percentage  of  sulphite  is  increased. 
Sulphite  of  potash  may  also  replace  a  portion  of  acetates  of  soda,  zinc,  and 
magnesium  in  the  colours  given  above,  but  care  must  be  taken  to  employ  only 
such  basic  dyestuffs  as  will  withstand  its  powerful  reducing  action. 

The  colours  produced  by  Browning's  method  have  the  advantage  of  containing 
no  insoluble  matter,  neither  do  they  impart  any  stiffness  to  the  cloth,  nor  fill  up 
the  fibre  like  the  zinc  oxide  resists.  They  possess  a  beautiful  quality  of  trans- 
parency, and  are  unsurpassed  for  softness  of  effect.  In  brightness,  however, 
they  fall  far  behind  the  zinc  oxide  colours;  and  as  the  latter  also  yield  subdued 
effects,  with  a  considerable  amount  of  transparency,  they  have  practically  dis- 
placed the  acetate  basic  colour  discharges  on  antimony  tannate. 

Apart  from  all  questions  of  artistic  value,  the  Browning  process  is  too 
expensive  and  slow  to  compete  with  the  zinc  oxide  process,  which,  when 
properly  handled,  leaves  little  to  be  desired  in  the  way  of  either  brightness, 
softness,  transparency,  or  fastness  of  the  colours,  and  which,  as  regards  the  purity 
of  the  whites,  is  superior. 

For  flannelettes  and  certain  sateen  goods,  in  which  a  maximum  softness  of 
the  cloth  is  essential  to  the  attainment  of  the  best  results,  and  for  rich  effects  of 
dark  colours  on  cotton  velvet,  the  Browning  process  is  still  used  to  a  limited 
extent  ;  for  all  other  st3Tles  it  has  been  discarded  by  most  printers. 

With  a  view  to  shortening  the  process,  the  direct  additiou  of  tannin  to  the 
black  padding  liquor  has  been  suggested.  Such  an  addition  certainly  does  away 
with  the  six  operations  of  tanning,  drying,  fixing,  drying,  soaping,  and 
drying,  that  the  cloth  is  put  through  before  padding  black,  but  it  is  open  to 
several  objections,  and  is  at  most  only  a  poor  substitute  for  the  previous 
mordanting  of  the  cloth.  In  the  first  place,  not  more  than  21-  grms.  of  tannic 
acid  per  litre  of  black  solution  can  be  used  without  affecting  the  beauty  and 
fulness  of  the  ultimate  black:  secondly,  this  quantity  of  tannin  is  insufficient 
properly  to  fix  even  medium  shades  of  basic  colours  ;  and  thirdly,  the  colours 
themselves  are  neither  so  bright,  nor  so  fast,  nor  so  intense  as  those  obtained  by 
means  of  the  original  and  more  rational  process. 

Caberti,  Roggieri,  and  Barzaghi's  Process. — Owing  to  the  difficult}-  of 
obtaining   satisfactory  resists  with  large  patterns  on  flannelette  goods  by  the 
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ordinary  methods,  the  above  three  ohemista  devised  the  following  process,  which 
they  claim  lias  given  excellent  results. 

With  the  intention  of  axing  the  basic  oolours,  they  employ  tin lensation 

produol  of  resorcin  with  formaldehyde,  and  along  with  this  they  use  hydro 
sulphite  in  place  of  the  usual  resisting  agents.  In  this  way  they  state  that 
greater  regularity  of  work  and  brighter  Bhades  art  assured,  especially  when 
Hyraldite  W.  is  employed. 

Colour  "  Discharges." 


lire. 

Yellow. 

Green. 

1 1 1  1  t 

Rhodamine  6  G. 

1  vine  T. 
AcridiiH'  orange 
Thionine  bine  <;.i ). 
Marine  blue    .... 
Gam  Senegal  50  per  cent 

Glycerin          .... 

Hyraldite  W. 
1  K.  aorein         .... 
1  Alcohol  ..... 

Paste  II   sufficient  t..  make 

SO 

10 

250 
100 
50 
500 
50 
50 

35 
5 

250 

100 
50 

500 
50 
50 

i'6 
i'6 

•250 
100 
50 
500 
50 
50 

30 
250 

100 

50 

500 
50 
50 

1  litre. 

1  litre. 

1  litre. 

1  litre. 

Paste  II.  500  grms.  Byraldite  W. 

250      ..      gum  Senega]  50  per  cent. 

750 

Print  nil  oloth  padded  iii   Black   P.  or  P.S.;   steam   2   I    minutes,  ohr 

ip,  wash,  and  dry. 
I        irs  prepared  a-  above  yield  fairly  bright  and  fast  shades. 
The  same  authors  also  recommended  t lie  use  of   Hyraldite  W.  in   conjunction 
with   mordant    colours   for   the  production   of   "discharge"  effects  on  Aniline 
black.     For  this  purpose  they  give  the  following  reci]  •'■   det 

antes,  I  906,  p.  1  'i  I)  : — 

Modern  violet    In  per  cent. 
Modern  yellow  paste 
Persian  '><  n  iea  ex(    52  '.    T« . 

Water    .... 

Glycerin 

Hyraldite  W. 

<i  per  cent,  tragacanth    . 
\r  bate  of  chrome  32"  T« . 

Phenocyanine   may  also   be  used  alone  for  blues  and  in  combination  with 
Persian  berries  extract  for  greens. 

Print  on  padded  cloth.  ~te.nn.  chrome,  wash,  soap,  dry. 

Othkb     M  ' DlSCHABQINO "    Ami. ink     BlaOK. —  (1)    In     place    of 

albumen  for  tixiiiLi  pigment  "discharges,"  Baumann  and  others,  at  Zundel's 
Works  in  Moscow,  worked  out  a  process  based  on  the  ooagulating  action  of 
formaldehyde  on  glua  For  this  purpose  they  employ  a  compound  of  formalde 
hyde  which  splits  up  in  Steaming,  and  lias  no  effect  on  glue  in  the  cold. 


Violet. 

Yellow. 

Gbxt. 

in  grms. 

100  grms. 

20  grms 
30     .. 

1  61 1  c.CE 

1 61 1  0 

LSI  1  cos. 

50    „ 

60    .. 

50    .. 

500     .. 

."".nil    .. 

500    .. 

250    .. 

250     .. 

250    .. 

100    .. 

100    .. 

100     .. 
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Soak  till  soft. 


Glue  Thickening. 

{240  grins,  glue. 
150      „      water. 
430      „      5  per  cent,  tragacantb  thickening. 
30  Turkey-red  oil  40  per  cent. 
Boil,  cool,  and  add 

150  grms.  acetate  of  soda. 

1000 

Formaldehyde  Solution. 

(  1000  grms.  formaldehyde  40  per  cent. 
)  1250      ,,      ammonia  25  per  cent. 

Example  of  Colour. 

400  grms.  Ultramarine  blue. 
1000      ,,      glue  thickening. 

35      „      formaldehyde  solution. 
Print  on  padded  cloth,  steam,  chrome,  wash,  etc. 

(2)  The  firm  of  Wegelin,  Tetaz  &  Co.,  Mulhouse,  send  out  a  range  of  fairly 
bright  zinc  oxide  colours  which  merely  require  mixing  with  thickening,  and  are 
said  to  be  fast  without  the  addition  of  albumen  :  they  are  put  on  the  market 
under  the  name  of  "Express  Colours." 

(3)  The  use  of  sulphocyanides,  xanthates,  etc.,  has  been  practically  dis- 
continued, and  the  processes  founded  thereon  are  of  too  little  interest  to  merit 
description. 

Kesists  under  Aniline  Black. 

The  resist  method  proper  differs  from  the  so-called  "  discharge  "  method  of 
producing  white  and  coloured  effects  on  Aniline  black,  in  that  the  resist 
colours  are  printed  on  white  cloth  before  it  is  passed  through  the  black 
bath.  After  printing,  the  goods  are  dried,  padded  in  Aniline  black,  steamed, 
chromed,  washed,  soaped,  and  dried.  The  advantage  of  carrying  out  the 
operations  in  this  order  is,  that  the  printed  cloth  may  be  kept  in  stock  any 
reasonable  length  of  time  before  padding  in  black, — an  advantage  which,  besides 
simplifying  the  process,  allows  of  a  large  number  of  pieces  being  d}Ted  black  at 
the  same  time.  In  working  the  "  discharge "  process,  the  production  of  the 
black  padding  machines  must  be  arranged  to  balance,  and  must  be  kept  down 
to  the  consumption  of  the  printing  machines,  for  if  more  cloth  is  padded  than 
can  be  printed  on  the  same  day  it  is  liable  to  become  useless,  especially  in  warm 
weather,  owing  to  the  partial  development  of  the  black.  Hence  the  "discharge 
process,"  though  generally  preferred  for  the -best  work,  entails  a  good  deal  of 
organisation,  demands  the  making  of  special  arrangements,  and  requires  constant 
supervision  at  every  stage.  On  the  other  hand,  the  course  of  the  "  reserve " 
process  runs  more  or  less  on  the  lines  of  the  ordinary  works  routine ;  the 
reserve  colours — containing  nothing  that  is  likely  to  deteriorate  by  several  days' 
exposure  to  dry  air — can  be  printed  at  any  time,  and  the  printed  goods  can  then 
be  kept  until  it  is  convenient  to  pad  them  in  the  black  liquor. 

For  white  resists,  chalk  or  zinc  oxide,  together  with  soda  ash,  sulphite  of 
potash,  acetates  of  soda,  zinc,  or  magnesium,  sulphocyanide  of  ammonia, 
and  caustic  soda,  are  the  reagents  most  commonly  employed. 

The  quantity  of  soluble  matter  is  kept  as  low  as  possible  to  avoid  all  chance 
of  the  resists  "running"  during  the  subsequent  padding;  but  chalk  or  zinc 
oxide  do  not  give  good  results  without  the  addition  of  other  resisting  substances, 
hence  their  inclusion. 

Chalk  is  perhaps  the  best  for  white  resists,  but  zinc  oxide  also  gives  satis- 
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footer]  "whites,"  and  is  always  used  For  ooloured  resists  on  account  of  its 
conversion  tato  the  ferrocyanide,  whioh  acts  as  a  mordant  for  basic  colours.  A 
little  albumen  may  be  added  to  increase  the  Fastness  of  the  colours,  but  as  a  rule 
it  is  unnecessary,  except,  of  course,  in  pigment  resists. 

The  following  recipes,  taken  from  practice,  will  be  ample  to  illustrate  the 
principle  of  the  resist  process  for  Aniline  blaoksdyed  on  the  padding  mangle. 

Kksist  Win  ik   U.S. 

j  1  ins.  precipitated  chalk. 

potassium  sulphite  90*  Tw. 

acetate  of  soda. 

water. 

Ultramarine  blue.     Beat  into  a  smooth  cream,  ami  add — 

starch  paste. 


50 
50 
95 

■") 
600 

lonu 


Grind  the  mixture  before  use. 

Basic  Coloim:  Rbsibts  R.S. 


Bed. 

it> 

4 

ioo 

230 

650 

1'INK. 

IU.I    K 

Yi. i.i.i. «  . 

Violet. 

Rhodamine  6  G.  extra 

anmnine  O 

Rhodamine  B 

Brilliant  green  .... 

Thionine  bine  O. 

New  methylene  bine  X.     . 

Glyoerin 

Watei 

Starch  paste      .... 

Warm  together,  oool,  and  add 

Paste  R.S 

8 
8 

ioo 

650 

20 
ioo 

230 

650 

30 

100 
220 

650 

"•25 

150 

17.'. 

650 

28 

"Vs 

100 
218-5 

650 

1000 

1000 

1000 

1000            H'OO 

1000 

A  brighter  green,  which  is  more  regular  in  working,  is  made  up  of  New  solid 
given  •_'  B.  (Geigy)  ami  Acridine  yellow  '^.  (Leonhardt). 

Gaums   R.S.2. 

i'ii  gnus.  Acridine  yellow  <;. 


9 
30 

17H 

New  scili.l  green  2  B. 

glycerin. 

water.     Dissolve,  and  strain  into — 

81 
10 

warm  water. 

ii.     Boil,  cool  to  C>i»"   70*  C,  and  add 

650 

,      Paste  R.S. 

1000 

Paste   R.S. 

1  L70gr 

■is  zinc  oxide. 

ioo 

water. 

1    20 

31 H 1 

30 

30 

glycerin. 

roh  paste  1 5 
turpentine, 
bisulphite  of  soda  62*  Tw. 

650 


5=4 
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Grind  and  add — 


Tyte  of  Pigment  Resist. 
Grey   R.S.  i  100  grms.  Ultramarine  blue. 
60      .,      lampblack. 
I  150      „      albumen  solution  4n  per  tent. 
40      ,.      6  per  cent,  tragacanth. 
650      ..      Paste  R.S. 

1000 
Print  any  of  the  above  colours  on  white  cloth,  allow  to  lie  a  day  or  two  in 
a  warmish  dry  place,  then  pad  (straight  through  the  "nip")  in  Black  P.  or  P.S., 

dry.  steam  3-4  minutes 
in  the  rapid  ager, 
chrome,  wash,  and  soap 
in  the  open  width. 

The  padding  mangle 
baa  two  bowls,  the  lower 
one  of  brass  and  the 
upper  of  india-rubber ; 
the  cloth  runs  with  the 
printed  side  to  the  brass 
bowl,  which  revolves 
partly  immersed  in  the 
padding  lienor  (Black  P. 
or  P.S.),  as  shown  in 
fig.  77. 

Resist  effects  under  printed  "  covers "  of  Aniline  black  can  be  obtained  by 
analogous  means.  In  the  case  of  pigment  and  basic  colours  with  zinc  oxide, 
albumen  is  the  fixing  agent  employed ;  while  for  basic  colours  with  acetate  of 
soda,  fairly  good  and  bright  resists  are  produced  with  tannin,  together  with  a 
little  "hydrosulphite  "  and  phenol. 


Fig.  77. — Padding  machine  for  Aniline  black  resist  styles. 


(a)  Pigment  Resists  under  Printed  Black  Ootbbs. 


Yellow  I. 

Yellow  II. 

Burs  I. 

Blub  11. 

Zinc  oxide        .... 

80 

SO 

Magnesium  acetate  40  per  cent.               150 

150 

Acetaie  of  soda          ... 

150 

150 

Starch  paste 

120 

100 

... 

6  per  cent,  tragacanth 

200 

200 

220 

300 

Albumen  50  pe: 

150 

150 

150 

150 

Chrome  yellow 

300 

400 

Ultramarine  blue 

300 

300 

Water 

100 

100 

1000 

1000 

1000 

1000 

(6)    Basic    Colour    Resists    with    Zinc    Oxide     and    Albumen     (unher 
Printed   Covers). 


I     .     _rms.  basic  dy  est  tiff. 
I  100      .,      water. 


(    30 

50 

650 

1  51  i 

1000 


glycerin. 

fi  per  cent,  tragacanth.     Cool  and  add- 
Past  e  R.S. 
50  per  cent,  albumen. 
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(c)    Basic  Colour    ELhibtb    dbdib    Pbikthd    Covxbb  (Aobtati    01    Soda 
Tannin,   wt*    \. 

1    20  grras.  basic  dyeatuff. 

)    30     .,     glycerin. 

j    in     ..     aoetin. 

(  130     ,.      water. 
I lissolve  and  add  to 

j  100  gnus.  G  per  cent,  tragaoanth. 

•MM  iv.tei- 


•-'III   . 

water. 

(    60     , 

ataroh. 

Boil  and  add 

50      , 

,      phenol. 

Cool  and  add 

(    50      , 

7"'      ' 

tannic  acid. 

Bydrosulphite  N.F.  cone. 

|     mi      . 

water. 

5      , 

Formaldehyde  40  per  cent. 

150      , 

■1  ate  of  soda. 

1000 

This  recipe,  hased  on  that  of  the  Hiiehst  Farbwerke,  gives  fast  resists  of 
sufficient  brightness  under  either  copper,  vanadium,  or  prussiate  black  covers. 

Print  any  of  the  above  cover  resists  on  white  cloth  ;  dry,  and  over  print  with 
Aniline  black  ;  steam  2- 1  minutes,  chrome,  wash,  soap,  and  dry.  The  basic  colour 
resists  fixed  with  tannin  are  passed  through  tartar  emetic  before  "ohro 

Az<>  ('nun  u  Rbsists  i'mh:i;  Ami, ink  Black.  -The  properly  possessed  by 
metallic  carbonates  of  preventing  the  development  of  Aniline  black  has  been 
ingeniously   utilised    by    Pluzanski   for   the   production   of  directly   developed 

insoluble  Azo  colour  resists  under  padded  or  printed  Aniline  Macks. 

\  diazo  solution  containing  an  acetate  of  lime,  zinc,  or  lead  is  printed  on 
naplitliol  prepared  cloth.  The  cloth  is  then  passed  through  a  solution  oi 
ash  or  ..  iseous  ammonia  (which  precipitates  the  carhunate  or  oxide  respectively 
of  the  metal),  and  finally  Well  washed  to  remove  all  traces  of  8-naphthol  and 
alkali.  After  drying,  the  goods  arc  printed  or  slop-padded  with  Aniline  black, 
steamed,  washed,  etc.,  and  dried- 
White,  red,  and  claret  resists  arc  obtained  by  the  use  of  acetate  of  lime  (or 
zinc,  if  they  are  unassociatcd  with  lead  yellows),  and  yellow  by  means  of  lead 
acetate.       Basic    colours    may   also   lie   employed    for    pink,    green,    and     blue    if 

printed  with  zinc  oxide  and  albumen. 

Prussian  blue  and  a  green  obtained  from  a  mixture  of  Prussian  'due  and 
1  '1  ironic  yellow  are  also  producible  by  printing  ferrous  acetate  and  a  mixture  ol 

ferrous  and  lead  acetates,  followed  by  Suitable  treat  incuts  to  develop  thl lours. 

For  white  and  A/o  colour  resists  alone  the  process  consists  of  the  following 
sequence  of  opera!  ions : — 

1 1 )  Pad  the  oloth  in  a  •"•  per  cent.  jS-naphthol  prepare.     Dry 
CJ)  Print  on  white,  red,  olaret,  or  oral  Dry. 

i.",i  Pass  the  goods  through  a  tepid  solution  of  soda  ash. 

(  I  1   Wash  in  warm  water  to  remove  the  naplitliol  and  alkali. 

(•">)    Dry,  and  "  cover  "  or  slop  pad  in  Aniline  Mack   P.  or  P.S. 

(til    Dry,  and  Steam  3-3  minute,  in  the  rapid  ager. 

(7)    Wash,  soap,  and  dry. 

The  treatment  in  sod  1  ash 1  verts  the  acetates  of  zinc,  lime,  or  lead  contained 

in  the  resists  into  insoluble  carbonates  which  withstand  the  subsequent  washing 

operations,  and  thus  acl   ftS  reserves  under  the  Mack.       If  neOQUUaty,  they  may  be 

removed  completely  after  steaming  by  a  short  treatment  in  dilute  a 
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For  Chrome  yellow  and  Prussian  blue  resists  in  combination  with  the  above, 
the  cloth,  after  steaming,  is  chromed  in — 

j  1000  parts  water. 
■      150      ,,     sulphate  of  soda. 
(       10      „     bichromate  of  soda. 
Neutralise  with  ammonia  and  use  at  50°  C. 

Then  wash,  pass  through  a  slightly  acidulated  solution  of  potassium  ferro- 
cyanide  to  develop  the  Prussian  blue,  wash  again,  and  re-chrome  (if  necessary) 
in  a  slightly  acid  £  per  cent,  solution  of  bichromate,  wash  and  dry. 

For  the  production  of  a  white,  red,  claret,  blue,  yellow,  and  green  effect  on  a 
black  ground  the  following  colours  may  be  employed. 

Resist  Yellow  : — 250  grms.  lead  acetate. 
600      ,,      water. 
150      ,,      British  gum. 

1000       Boil  and  cool. 

Resist  Blue  : —     450  grms.  ferrous  acetate  30°  Tw. 
400      „      acetate  of  lime  30°  Tw. 
100     „      British  gum. 
50      ,,      starch. 

1000       Boil  and  cool. 

Resist  Green  : —  200  grms.  acetate  of  lead. 

150      ,,      ferrous  acetate  30°  Tw. 
75      ,,      acetate  of  zinc. 
400     ,,      water. 
175      „      British  gum. 


Azo  Colour  Resists. 


Orange. 

Red. 

Claret. 

Metanitraniline 

l'aranitraniline 

a-Naphthylamine  hydrochloride  36  per  cent. 
Hydrochloric  acid  36°  Tw. 

Dissolve,  cool,  and  add — 

Nitrite  solution  (28  per  cent.  NaNO._,) 

Filter  into  — 
Resist  paste  L.P 

Make  up  to 

28  grms. 

44  c.cs. 
150    ,, 

90    „ 

3(3  grms. 
52  c.cs. 

600  grms. 

22  "grms. 

35-2  c.cs. 
100       „ 

124-8    ,, 

75     gnus. 
43     ccs. 

600     grins. 

70     grms. 
29     c.cs. 

143-5     „ 

120     grins. 
37'5  c.cs. 

600     grms. 

1  litre. 

1  litre. 

1  litre. 

Resist  Paste  L.P. 

(  4000  grms.  acetate  of  lime  30°  Tw. 

J  1000      ,,       10  per  cent,  gum  tragacanth  thickening. 

I     900      ,.       starch.     Boil,  cool,  and  make  up  to  6  litres  with  acetate  of 

lime  30°  Tw. 
G  litres. 
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1'iint    the   above   tax   odours  on  naphthol-prepared  oloth;  pass  through  a 

warm  bat  li  Of  soda  ash  ;  well  wash  in  warm  water  ;  1 1  r v  ;  print  a  "  cover  "  pattern 
in  Aniline  black  :  Bteam  2  3  minutes  in  the  rapid  a'jvr  ;  pass  through  gaseous 
ammonia  to  neutralise  the  acidity  of  the  oloth,  and  to  re  precipitate  any  oxide  of 

iron  thai  may  have  1 n raited  into  ohloride;  ohrome  in  a  neutral  bath  of 

bichromate  and  sodium  sulphate  to  fix  the  lead  salts  ;  soap  lightly,  wash  well, 
and  develop  the  blue  by  a  run  through  an  acidulated  2  per  cent,  solution  of 
yellow  prussiate  of  potash  :  wash  w<  11  again,  and  ohrome  a  second  time  in — 
j        5    grms.  bichromate  of  soda  ) 

7.1      „      Bulphuric  acid  168*  Tw.     at  50"  C. 
(  1000       „      water  ) 

Finally,  wash  well  in  warm  water,  then  in  eold  running  water,  and  dry. 

Basic  colour  resists  for  working  along  with  the  foregoing  colours  require  no 
special  description,  since  they  consist  merely  of  zinc  oxide,  dyestuff,  albumen, 
and  thickening.  After  printing,  they  arc  Bteamed  2  '■>  minutes  to  coagulate  the 
albumen,  and  the  goods  are  then  treated  exactly  as  above.  Basic  colours  are 
used  only  in  conjunction  with  Azo  colours,  and  sometimes  with  Chrome  yellows, 
not  with  Prussian  blue. 

Vat  Colour  and  Sulphide  Colour  Resists. 

For  the  production  of  fast-coloured  resists  under  Aniline  black,  the  Yat 
and  Sulphide  colour  printing  pastes  are  particularly  suitable  on  account  of  their 
being  applied  in  a  Btrongly  alkaline  solution.  In  order  to  preserve  the  resists 
from  injury  by  the  black,  a  little  acetate  of  soda  anil  a  little  extra  "hydro- 
sulphite"  may  be  added  to  the  printing  pastes.  As  a  rule,  however,  these 
additions  are  not  necessary,  since  the  colours  usually  contain  more  alkali  and 
reducing  agent  than  is  required  for  their  fixation.  In  such  cases  the  excess 
resists  the  Aniline  black  and  neutralises  its  oxidising  action. 

The  printing  colours  previously  described — see  Indigo,  Ciba  colours,  [ndan- 
threues,  and  Sulphide  colours,  etc. — are  used,  either  with  or  without  the  addition 
of  sodium  acetate. 

For  the  most  part  the  Vat  and  Sulphide  colours  are  employed  as  resists  under 
printed  "coveis"  of  Aniline  black:  they  may  also  be  used  to  "discharge" 
previously  padded  cloth,  but  practical  difficulties  have  prevented  their  extensive 
use  in  this  connection.  In  combination  with  Azo  colour  resists,  the  Vat  dyestuffs 
and  Sulphide  colours  yield  a  variety  of  effects,  of  great  fastness  and  brightness, 
under  black  "  covers."  Although  the  process  is  not  in  general  use,  it  is  never 
thelees  B  very  valuable  one  for  the  production  of  fast  colours  on  shirtings  and 
dress  goods  :  the  colours  are  very  permanent,  and  withstand  the  operations  of 
the  laundry  exceedingly  well. 

The  following  example  of  a  Sulphide-colour  Resist  will  serve  as  type  : — 

VlOLBT    B  D. 

/    'J'p  grms.  Thiogene  violet   l'..l>.  extra. 

I  L50     .,      water. 

<      50       .,       caiisl  ic  soda  77    Tw. 

I    25     .,      hydrosulphite  cone,  powder. 
\100     ,,      China  day  paste  .">0  percent. 
200     .,      British  gum  paste  20  per  cent. 
Dissolve  at  50°  C.  and  add  to 

1  ."'."'ii  grms.  causl ic  soda  77   Tw. 
I  100     „     light  British  gum. 

100c       Heat  the  whole  to  50*  C,  and  cool  before  use. 
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Print  on  white  cloth  :  dry  :  cover  print  in  Aniline  or  Diphenvl  black  :  dry  ; 
steam  twice  for  2-3  minutes  in  the  rapid  ager :  wash,  soap,  and  dry. 

In  applying  the  Vat  ■  of  the  alkali  hydrosulphite  pastes  may  be 

used  for  printing,  and  acetate  of  soda  may  be  added  as  required.  Recipes  for 
these  colours  have  already  been  <riven.  and  need  not  be  repeated  here.  The 
colours  are  printed  on  white  cloth,  covered  with  a  pattern  in  Aniline  black, 
steamed,  allowed  to  air  until  re-oxidised,  and  then  washed  and  soaped.  Ciba 
colours  are  best  soaped  at  the  boil  or  "chromed  "  at  85°-l<XT  C. :  these  opera- 
tions bring  about  the  full  development  of  the  colour  and  increase  its  brilliancy. 


Resists  under  Paramine  Brown. 

During  the  course  of  a  series  of  experiments  on  the  oxidation  of  various 
amines  and  diamines,  Grandmougin  discovered  that  Para-phenylene-diamine 
yielded  an  excellent  brown  of  great  fastness.  The  use  of  p-phenylene-diamine 
brown  colouring  matter  was  patented  by  the  Badische  Anilin  und  Soda 
Fabrik  in  1905,  and  by  them  a  preparation  of  the  base  is  put  on  the  market 
under  the  name  of  "  Paramine  brown." 

Paramine  brown  is   produced   from    Para-phenylene-diamine   in   a   manner 
analogous  to  that  by  which  Aniline  black  is  obtained,  and  like  that  colour 
it  must  be  produced  upon  the  fibre  by  a  process  of  oxidation.     With  chlorate 
it  yields  a  fine  pure  shade  of  brown,  fast  to  air,  light,  and  soap,  and  fa:: 
to  chlorine. 

Being  an  oxidation  product,  Paramine  brown  can  be  resisted  by  means  of 
reducing  agents.  Alkalies,  acetate  of  soda,  and  zinc  oxide  also  prevent,  to  a 
.  extent,  the  development  of  the  colour,  but  they  give  imperfect  whites, 
and  can  therefore  only  be  used  in  combination  with  reducing  ag  ..'-.  ' ':'  these 
latter,  the  most  efficient  are  the  stable  hydrosulphite-formaldehyde  compounds 
and  sulphite  of  potash.  A  mixture  of  "  hydrosulphite "  and  "  sulphite  " 
purer  white  than  "hydrosulphite'"  alone. 

Coloured  resists  are  obtained  with  basic  colours  in  conjunction  with  tannin, 
aniline  oil  or  phenol,  and  rongalite  (hydrosulphite-formaldehyde).  Colours  like 
Modern  violet,  Blue  1900,  Phenocyanine,  etc.,  which  form  leuco  compounds  on 
Hon,  and  also  Persian  berries  extract,  may  also  be  employed  for  the  pro- 
duction of  fast-coloured  resists.  As  a  rule,  however,  the  brighter  basic  colours 
are  preferred. 

The  resists  are  printed  on  cloth  padded  in  a  solution  of  Paramine  brown, 
containing  the  necessary  oxidising  agents.  After  trying,  the  printed  goods 
are  steamed  in  the  rapid  ager,  passed  through  a  tartar-emetic  bath  for  the 
fixation  of  basic  colours,  well  washed,  soaped,  and  dried.  The  whole  series  of 
operations  is  carried  out  in  the  open  width  and  in  a  continuous  manner  (after 
steaming 

As  in  the  case  of  Aniline  black  styles,  the  resists  under  Paramine  brown  must 
be  printed  on  freshly  padded  cloth,  otherwise  imperfect  resists  will  be  obtained. 
The  other  precautions  mentioned  in  connection  with  Aniline  black  styles  also 
apply  equally  to  Paramine  browns. 

-  st  effects  in  white  and  colours  under  printed  "covers"  of  Paramine 
brown  are  obtained  by  printing  the  reserve  pastes  on  white  cloth,  drying  well, 
and  then  printing  an  "all-over7'  cover  pattern  in  a  thickened  brown  mixture  of 
similar  composition  to  the  padding  liquor.  The  goods  are  afterwards  steamed 
and  treated  as  above. 

Resist  effects  on  a  plain  ground  of  Paramine  brown  are  produced  by  the 
following  series  of  operations : — 

1.  Pad  the  bleached  cloth  in  Brown  P. 
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Brown   P. 

1     20     gram 

Paramine  brown. 

hoi  water.     Dissolve  and  add 

f  100 

1       !'•>      ■• 

cold  tratar. 

Rongalite  C.     Cool  and  add — 

(    30        .. 

1    50        .. 

ohlorate  of  soda. 

water, 

/    20 

ammonium  chloride. 

I      -J:.     .. 

tartar  emetic 

S  100 

1    375     .. 

glycerin. 

15-5     .. 

vanadium  soli  it  i<  m  1    1000  (see  Mordants) 

To  1  litre  with  water. 

Allow  to  stand  one  hoar  or  until  colourless;  then  filter  through  calico  and 
pad  the  cloth;  dry  at  15°-50  C.  in  hot  air.  The  addition  of  Rongalite  reduces 
the  oxidation  products  always  present,  to  a  Blight  extent,  in  commercial  Para- 
mine brown  ;  ami  the  tartar  emetic  has  the  useful  property  of  retarding  the 
oxidation  of  the  padded  cloth  for  is  to  24  hours.  Made  as  above,  the  padding 
liquor  itself  will  keep  iii  good  condition  for  18  hours. 

2.  "hi  the  padded  and  dried  cloth  print  any  of  the  resist  paste,  given 
below.     Dry. 

II. 


I  EMM    WhTTBS. 

1. 

(  British  gum  paste 

|  Rongalite  C.      .        .        . 

750  gnus. 

250      „ 

1 51 1 

e  Of  soda. 

100 

Sulphite  of  potash  90°  Tw. 

250 

I  Brit  isfa  gum 

200 

|  Water       .... 

300 

1000 


10U0 


No.  II.  gives  the  better  white. 

I'oi.iu  UK n  Resists  with  Basic  Dtsstuffb. 


Pink. 

Yki.i.i.w. 

r.1.1  k. 

Green. 

Ii'hoilaniine  ti  <i.  I'Xtra     .... 

10 

Thioflavine  T 

20 

IS 

Thionine  blue  G.O 

25 

5 

rin         .        .               ... 

40 

40 

40 

■JO 

40 

10 

40 

Water 

100 

100 

100 

100 

.    tilth  pa-ti-              ... 

230 

200 

200 

200 

Dissolve,  cool,  ind  ad  1 

f.O  per  cent  solution  of  tannin  in  alcohol 

100 

100 

100 

100 

Paste  R.G 

500 

500 

500 

500 
1000 

■ 

1000 

1000 

Rjcsisi   Paste  R.G. 

grms.  starch. 

\     'JO        ..        water. 

.".in     ..      t'l  percent,  tragacanth  thickening. 

150       ..       aniline  oil.      Roil,  cool  to  60°  C,  and  add 


inn 


Rongalite  ( '. 


1000 


Stir  until  th  n'.etlv  a >th,  and  then  COOl. 

34 
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Rhodamine  pinks  require  a  long  exposure  to  the  air  before  they  develop  to 
their  full  shade.  Where  this  is  inconvenient,  the  Discharge  Pink  II.  (Erythrosin) 
used  for  Azo  colour  discharging  may  he  employed. 

3.  After  printing  the  resist  pastes,  the  cloth  is  Bteamed  1  to  5  minutes  in 
the  rapid  ager. 

4.  Pass  through  a  1  per  cent,  to  2  per  cent,  solution  of  tartar  emetic. 

5.  Wash  in  running  water. 

6.  Soap  at  60*-70°  C. 

7.  Wash. 

8.  Dry  over  cylinders. 

Operations  4.  5,  6.  7.  and  S  are  conducted  in  the  open  soaping  range,  and  in 
a  continuous  manner. 

For  resists  on  figured  grounds  (printed  "covers'')  of  Paramine  brown, 
the  same  reserve  pastes  are  applicable.  Print  white  and  colours  on  bleached 
cloth:  dry  well:  "cover"  in  a  printing  paste  of  Paramine  brown:  dry,  steam, 
fix  in  tartar  emetic,  and  wash.  soap,  and  dry  as  above. 

Brown  P.  (for  Peihtihg). 

|  100  grms.  starch. 

1    30      „      British  gum. 

(  503      ,.      water. 
Boil,  turn  off  steam,  and  add — 

|    25  grms.  Paramine  brown 
2      ,,       Kongalite  C. 

I  175      ,.      boiling  water. 
Cool  and  add — 

|     25      ,.      chlorate  of  soda. 

I     40      ,,      water. 

|    30      .,      nitrate  of  ammonia. 

)    50      „      water. 

|     20      ..      vanadium  sol.  1/1000. 

1000 
Brown    P.    printing    paste    will    withstand  a  prolonged  steaming,  and  may 
therefore  be  used  as  a  "blotch"  in  the  ordinary  steam  styles. 

Resists  under  Sulphide  Colours. 

Owing  to  the  several  drawbacks  attendant  upon  the  use  of  oxidation  dis- 
charges for  the  production  of  white  and  coloured  effects  on  dyeings  of  the 
Sulphide  colours,  many  attempts  have  been  made  from  time  to  time  to  devise 
a  practical  method  of  obtaining  similar  and  more  satisfactory  results  by  the 
reverse  process,  namely,  by  reserving  or  resisting  the  dyestuffs  during  the 
operation  of  dyeing. 

Certain  metallic  salts  possess  the  property  of  preventing  the  fixation  of 
Sulphide  colours  on  the  fibre,  and  on  this  fact  is  based  the  resist  process 
patented  by  the  firm  of  Leopold  Cassella  &  Co.  (Eng.  Pat.  12540,  1901). 

This  process  depends  upon  the  employment  of  sine  salts,  which  not  only  give 
exceedingly  good  resists,  but  also  have  no  injurious  action  on  the  strength  of 
the  cloth.  Other  salts,  such  as  those  of  manganese,  cadmium,  iron,  tin.  and 
aluminium,  are  similarly  effective  for  certain  styles  of  work,  but  none  of  them 
are  quite  so  effective  as  the  zinc  salts,  nor  are  any  of  them  applicable  to  so  many 
varieties  of  coloured  reserves. 

The  two  zinc  salts  which  naturally  suggest  themselves  as  most  suitable  for 
the  purpose  are  just  those  which  yield  the  best  results — namely,  the  sulphate 
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.•iin  I  the  ohloride.  The  use  of  sulphate  of  rino  Formed  the  subject  matter  of 
CaB8ella'a  firal  patent,  but  later  "ii  it  was  Found  that  the  ohloride  gave  much 
superior  results,  and  consequently  it  lias  replaced  the  sulphate  almost 
entirely. 

The  resisting  action  of  sine  and  other  metallic  salts  is  due  to  their  property 
of  preoipitating  the  Sulphide  oolours  from  their  solutions  in  alkali  and    o 

Bulphide.     What  really  takes  place  has  not  I u  definitely  ascertained,  but  it  is 

probable  thai  they  combine  with  the  dyeatuff  to  Form  insoluble  metallic  leuco 
' ipounds  of  t  he  colour. 

This  supposition,  however,  does  not  afford  a  complete  explanation  of  their 
.  Binoe  ii   has  been  proved  that  different  sails  of  the  sain.'  metal,  when 

used  in  quantities  corresponding  to  equal  weights  of  the  sa side,  yield  widely 

different  results  in  practice. 

Salts  possessing  strongly  marked  acid  properties  invariably  give  the  best 
resists  ;  hence  the  acid  character  of  a  salt  doubtless  determines,  to  a  great 
extent,  its  suitability  as  a  resisting  agent.  At  the  Bame  time  the  base  is  also 
an  important  factor,  For  similar  salts  of  different  bases  by  no  means  behave  alike 
towards  the  Sulphide  colours. 

The  salt  in  which  the  combined  resisting  action  of  base  and  acid  is  most 
pronounced  is  zinc  chloride, — a  product  which,  owing  t"  its  great  Bdlubility, 
is  particularly  well  adapted  t.)  the  production  of  resist  effects  with  compara- 
tively tine  patterns,  under  dark  shades  of  Sulphide  colours.  It  is  noteworthy 
that  zinc  chloride,  although  it  possesses  strongly  acid  properties,  has  no  detri- 
mental action  on  the  lilac,  unless,  of  course,  it  contain  free  mineral  acid.  The 
absence  of  free  acid  ought  to  be  ensured  before  the  resist  pastes  are  prepared. 

In  view  of  the  ever-increasing  employment  of  the  "Sulphide  Colour  Reserve 
or  Resist  Process,"  it  is  somewhat  curious  to  note  that,  until  within  quite  recent 
years,  the  introduction  of  any  such  process  would  have  excited  but  little  interest 
in  calico-printing  circles  generally.  This  attitude  was  not  due  to  any  lack  of 
interest  in  the  Sulphide  colours  themselves,  lmt  almost  solely  to  the  practical 
difficulties  encountered  in  their  application, — difficulties  which  arose  entirely  out 
of  the  great  impurity  and  irregularity  in  working  of  most  of  the  Sulphide  dye- 
stiill's  then  available.  Another  cause  of  the  scant  attention  paid  to  the  earlier 
Sulphide- dyestuffs  was  that  thej' afforded  an  extremely  limited  range  of  shades, 
none  of  which  were,  at  one  and  the  same  time,  sufficiently  fast  and  bright  to  be 
of  any  Commercial  value  as  "self  shades." 

Fortunately  these  various  objections  have  been  overcome  by  improvements 
in  the  manufacture  of  the  dyestuffs  and  in  the  modes  of  their  application.  The 
introduction  of  pure  and  readily  soluble  Sulphide  colours  has  resulted  not  merely 
in  removing  the  practical  difficulties  of  dyeing,  but  in  rendering  easily  possible 
the  production  of  a  great  variety  of  fast,  level,  and  to  a  limited  extent  bright 

shades,  lu  conjunction  with  zinc  chloride  resists,  these  facilities  afford  a  ready 
means   of  obtaining  many  novl  effects  in  white  and  fast    colours  on  dark  shades 

of  Sulphide  colour  grounds. 

The  dyeing  of  resist  styles  is  best  carried  out  iii  a  continuous  manner  by 
giving  the  printed  goods  a  single   run   through  a  padding  machine,  provided 

with  a  comparatively  small  colour  D0X.  In  this  way,  dark  shades  of  blue, 
brown,  green,    and    even    blaek  may   be   obtained   of   excellent    fastness  :   and    the 

short  immersion  of  the  fabric  iii  the  dye  liquor  has  the  advantage,  over  other 
met  In  ii  Is,  of  allowing  no  time  for  the  reserving  agents  to  dissolve  in  tin-  dye  bath, 
and  thus  throw  the  colouring  matter  out  of  solution. 

In  order  to  obtain  the  beet  results  with  regard  both  to  the  sharpness  of 
impression  and  purity  of  the  resist  effects,  and  to  tic  thorough  and  uniform 

absorption  of  the  dye  liquor  by  the  material,  it  i^  ii mmended  by  Baumann 

and  Thesmar  (Sritackrtft  fur  Farben-Iwliistrie,  April   1">.  linis)  to  dissolve  the 
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Sulphide  dyestuff  in  glucose  and  caustic  soda,  rather  than  in  sodium  sulphide  or 
hydrosulphite  and  caustic  soda. 

Padding  liquors  containing  sodium  sulphide  are  at  once  the  least  satisfactory 
and  the  most  difficult  to  use:  on  the  one  hand,  any  excess  of  sodium  sulphide, 
however  slight,  has  the  effect  of  "dulling"  the  white  and  coloured  resists, 
whereas,  on  the  other  hand,  a  deficiency  of  sodium  sulphide  causes  uneven 
dyeing  by  reason  of  the  fact  that  the  zinc  chloride  resists  dissolve  in  the  dye 
liquor,  and  by  combining  with  the  solvent  to  form  zinc  sulphide,  precipitate 
the  colouring  matter  in  the  dye  bath.  Even  under  the  most  favourable  con- 
ditions, sodium  sulphide  dye  baths  yield  inferior  results  to  those  obtained  from 
either  the  "  hydrosulphite "'  or  "glucose"  solutions.  Hence  the  use  of  sodium 
sulphide  is  not  to  be  recommended,  except  in  cases  where  the  alternative  methods 
are  inadequate. 

On  the  contrary,  the  "hydrosulphite  alkali  "and  the  "glucose-alkali"  pro- 
cesses of  dyeing  Sulphide  colours  are  easy  of  application,  and  require  no  more 
than  ordinary  care.  With  both,  excellent  resist  whites  (by  the  zinc  chloride 
method)  under  full  and  level  shades  are  readily  obtained  :  and  with  neither 
is  any  precipitation  of  colouring  matter  in  the  dye  bath  to  be  feared,  since  a 
considerable  excess  of  either  alkali  or  reducing  agent  has,  practically  speaking, 
no  detrimental  effect  on  the  resist  pastes.  So  far  as  the  production  of  good 
whites  and  uniform  ground  colours  are  concerned,  there  is  little  to  choose  between 
the  two  processes;  but  the  "glucose-caustic-soda  dye  bath"  has  the  advantage 
of  being  more  stable  than  the  "  hydrosulphite-caustic  soda  bath,"  and  is  therefore 
preferable  on  economical  grounds.  If  anything,  too,  the  glucose  process  gives 
slightly  better  results  than  the  other. 

An  important  operation  in  the  dyeing  of  Sulphide  colours  is  the  steaming  of 
the  goods  in  the  wet  state  after  padding.  The  actual  dyeing  of  the  material  is 
not  effected  during  the  padding,  but  by  the  subsequent  oxidation  on  the  fibre 
of  the  reduced  dyestuff  it  has  absorbed.  Formerly  the  padded  goods  were  given 
a  more  or  less  prolonged  exposure  to  the  air  to  bring  about  the  necessary 
re  oxidation,  but  this  has  now  been  replaced  by  a  short  steaming  in  a  mixture 
of  low-pressure  steam  and  warm  air.  Under  the  influence  of  steam,  the  dye 
liquor  penetrates  the  fibre  more  evenly  and  thoroughly,  the  colour  is  more 
completely  developed,  and  darker,  richer,  and  faster  ground  shades  are  obtained 
without  in  any  way  affecting  either  the  purity  of  the  resists  or  the  strength 
of  the  Fabric.  With  equal  quantities  of  dyestuff.  the  shade  produced  by  Bteaming 
is  often  twice  the  depth  of  that  produced  by  air  oxidation,  so  that,  apart  from 
its  other  technical  advantages,  it  is  by  far  the  most  economical  process  to 
employ,  since  it  allows  of  the  dyestuff  being  utilised  to  the  utmost  advantage. 

The  method  of  applying  the  zinc  chloride  resist  process  is  as  follows : — The 
goods,  printed  in  the  usual  manner  with  resist  colours,  consisting  essentially  of 
zine  chloride,  with  or  without  the  addition  of  China  clay,  are  padded  on  a  two- 
bowl  padding  machine  through  a  solution  of  the  desired  Sulphide  colour.  The 
box  of  the  padding  machine  is  constructed  to  contain  between  75  and  LOO  litres, 
so  that  the  printed  resists  are  not  liable  to  be  injured  by  too  long  an  immersion 
in  the  dye  liquor.  After  squeezing  out  excess  of  liquor,  the  padded  cloth  is 
passed  directly,  without  intermediate  drying,  through  a  steam  box  situated 
immediately  behind  the  padding  machine.  Any  sort  of  a  closed  chamber  fitted 
with  top  and  bottom  guide  rollers  is  suitable  for  steaming  purposes  so  long  &S 
it  is  large-  enough  to  allow  of  the  pieces  being  steamed  for  I  6  minutes.  The 
presence  of  air  in  the  steaming  apparatus  is  an  undoubted  advantage,  and  must 
be  provided  for  if  the  best  use  of  the  dyestuff  is  to  be  made.  Usually  an 
ordinary  ager  fulfils  all  the  conditions  required  for  steaming  Sulphide  colours, 
but  in  many  works  equally  Satisfactory  results  arc  obtained  in  simple  wooden 
steaming  boxes,  furnished  with  guide  rollers  and  a  good  supply  of  low-pressure 
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steam:    the  n issary  amount  of  air  enters  the   chamber  by  way  oi   thi 

through  which  the  oloth  itself  outers.  The  printed  and  padded  cloth,  after 
steaming,  is  rinsed  in  water,  soured  in  dilute  hydrochloric  acid,  washed, 
soaped,  washed  again,  and  dried.  The  whole  process  is  extremely  simple  and, 
when  carried  out  with  reasonable  care,  very  reliable.  The  t  w, . .  main  points  to 
observe  are,  tli.it  the  cloth  musl  pass  through  the  dye  liquor  in  tin-  full  open 
width,  and  that  a  sufficient  steaming  muB<  be  given  to  fully  develop  the  coloui 
before  the  goods  are  "sound  " ;  creases  in  the  cloth  and  too  Bhorl  a  run  through 
the  steamer  are  the  mosl  fruitful  causes  of  uneven  dyeing. 

The  rino  chloride  resisl  process  is  well  adapted  to  the  production  of  a  great 
variety  of  styles  on  either  plain  or  figured  (printed)  grounds;  and  as  the  resist 
colours  are  for  the  most  part  us  Fast  as  the  ground  colours,  it  is  scarcely  too 
much  to  Bay  that  the  process  is  likely  to  meet  with  considerable  success. 

It  has  already  displaced    many  of  tl Ider  methods  of  obtaining  similar 

effects,  and  will  probably,  in  course  of  time,  replace  entirely  the  "chrome 
mordant  discharge"  for  the  production  of  mode  Bhades  fast  to  light,  air,  and 

snap. 

The  following  recipes  for  resist  colours  and  dye  baths  will  illustrate  the  far 

og   importance  of  the  process  described  above.     The  fact  that  bo  many 

groups  of  dyestuffs  are  applicable  is  in  itself  sufficient  to  prove  that  the  sine 

chloride   process  "Hers   many   advantages  over   those    hitherto   employed    for 

similar  but  less  comprehensive  classes  of  resist  work. 

Etrasr  Whits  Z.N. 

(  200  grins.  British  gum. 

|  2f>0       „       water. 

(100     .,      sine  chloride. 
L50       ..       water. 

mi  in 
Heat  till  the  gum  and  salt  are  dissolved. 

If  the  resist  white  is  found  to  run    when    printed    with    heavily  engraved 

rollers,  it  may  be  improved  by  the  addition  of  75  to  1(111  grms.  China  elav  per 
kilogramme   of   colour:   as   a   rule,  however,   this   addition    is    not    necessary    with 

ordinary  patterns. 

For  fast  red,  pink,  claret,  and  orange  resists,  the   Azo  colours  developed  on 
the  fibre  lend  themselves  admirably. 
Resist  Rkd  /,.  P. 

{160  grms.  6  per  cent,  tragacantb  thickening. 
200      „       zinc  chloride. 
166  China  clay  paste  50  per  cent. 

1")       ,.       oxalic  aeid. 
I  dissolve,  i 1  to  0    <  '..  and  add — 

1 50  grms.  diazo  solution  P. 

20      ,,      acetate  of  soda. 

1000 
Diazo  SoLOTIOH   P. 

j  100  gnus.  Paranitraniline  C. 

55       ,.       nitrite  of  soda. 

(.350     „      ice  and  water,     stir  well  together,  and  add — 
(  240      .,       hydrochloric  acid  30    Tw. 
I  170      „      ice. 


Make  up  to  1  litre  with  ice  water. 
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For  claret,  piuk,  and  orange,  take  the   Diazo  solutions  of  u-naphthylaniiiie, 

A/o   rose  B.B.,  and   Meta- 
nitraniline,  respectively,  in 
place  of  p-nitraniline. 
It  is  almost  needli 

say     that     all     A/.o     colours 

should  be  printed  on  cloth 

prepared  in  ,6'-naphthol. 

Fast  blue,  violet,  and 
green  or  olive  resist*  arc 
best  obtained  from  such 
mordant  colours  as  will 
withstand  the  act  inn  of  the 
alkali  in  the  dye  bath.  Of 
these  Modern  blue,  Modern 
violet,  Blue  1900,  the 
Chrome   blues  and   violets 

for  printing  (Cassella),  Modern  yellow,  Anthracene  yellow,  and   Persian  berries 

extract. 

Mordant  Colour  Resists  (uniiei;  Sulphide  Colours). 


Benzidine  chocolate,  Para  red  ami  white  resists  under 
Immedial  Mack  N.N.O.  (Cassella). 


Blue.      Violet. 

Yellow. 

Green. 

Grey. 

Chrome  blue  F 

Chrome  violet  11.          ... 
Anthracene  yellow  B.N. 
Modern  violet  40  per  ceut.    . 
Persian  berries  extract  52i°  Tw.    . 
Water.         .         .         .         . 
China  clay  paste  50  per  cent. 

British  gum  powder      . 

Dissolve,  cool,  and  add — 
Acetate  of  chrome  32°  Tw.    . 
Ziuc  chloride  solution  75  per  cent. 

50 

300 
150 
20 
200 

100 

ISO 

50 

300 
150 
20 
200 

100 
180 

40 

310 

150 

200 

100 
200 

20 
'•40 

300 

150 

10 

200 

100 
180 

20 
30 
320 
150 

200 

100 
180 

1000 

1000 

1000 

1000           1000 

Other  colours  of  the  same  groups  may  be  applied  according  to  the  above 
directions. 

The  basic  Aniline  colours  are  likewise  suitable  for  the  production  of  resist 
effects,   but  they    demand    more    careful    handling,   and,  though    brighter,   are 
neither  so  fast  nor  so  reliable  in  working  as  the  Azo  and  mordant  colours. 
Type  of  Basic  Colour  Resist. 
30  grms.  dyestuff. 

acetic  acid  9°  Tw. 

acetin. 

water. 

British  gum. 

water. 

China  clay  50  per  cent,  paste.     Boil,  cool,  and  add — 

tannin  sol.  50  per  cent,  (in  acetic  acid). 

zinc  chloride  solution  75  per  cent. 

1000 
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Victoria  blue  is  one  of  the  besl  baai lours  for  the  purpose  :  its  tannin  lake 

resists  the  aotiou  of  alkali  very  well  ;  and  though  converted  into  a  brown,  it  is 
re-developed  again  ou  washing  and  "souring." 

When  the  mordanl  and  basic  colours  are  used,  either  alone  or  in  combination 
with  the  A/.n  colours,  the  printed  goods  are  Bteamed  in  the  rapid  ager  before 
dyeing,  in  order  to  fix  their  colour  lakes  on  the  fibre.  In  other  respects  they 
are  I reated  exact l\  like  t he  Azo  colours. 

Is  alreadj  noted,  the  dyeing  of  the  printed  pieces  may  be  carried  out  by 
either  of  the  two  methods  in  general  use,  namely, — 

(a)  With  sodium  Bulphide  and  the  ordinary  Sulphide  dyestuffs,  or — 

('0  With  the  pure  soluble  Sulphide  colours,  and  caustic  soda  and  glucose. 

(•i)  SnniTM   Si'i.i'iiiDU    I'nucEss. 

The  dyeing  of  the  material  is  effected  by  padding  once  through  a  solution  of 
the  dyestuff  in  sulphide  of  soda  and  soda  ash,  with  or  without  the  addition  of 
Turkey  fed   oil.      The  concentration   of  the  dye  bath   varies   with   the  depth   of 
shade  required     As  a  rule,  the  following  proportions  may  be  taken  as  represent 
iiiLr  a  typical  dye  bath  :— 
Light.     I  "auk. 
Grins.       In  to  60      Immedial  or  other  suitable  Sulphide  colour. 
„  15  to  90      sodium  Bulphide  crystals. 

20  to  25      soda  ash. 
I  to  6        Turkey-red  oil  25  per  cent. 

1000  to  1000  water.' 
Light    Bhadea  are   usually    padded   in   the  cold,  whereas   in   the  ease  of  dark 
shades  better  levelling  and  a  fuller  colour  are  obtained  by  keeping  the  dye  hath 
at  a  temperature  of  between   50    and  60°  C.     After  dyeing,  the  goods  are 

steamed,  rinsed,  sinned  in  dilute  acid,  washed,  and  soaped. 

(6)  Glucose  At x  \u   Process. 

The  number  of  Sulphide  dyestuH's  that  are  soluble  in  caustic.'  soda  w  ithout 
the  addition  of  sodium  sulphide  is  limited,  but  the  range   is  tautly 

extended  by  the  introduction  of  new  colours,  and  in  course  of  time  the  glucose 
alkali  method  of  dyeing  will  in  all  probability  displace  the  more  sensitive 
sulphide  method  altogether. 

The  "soluble"  Immedial  colours  (Cassella)  are  especially  suitable  for  working 
with  caustic  soda  and  glucose  ;  and  although  many  of  the  pure  sulphide  dyestuffs 
made  by  other  firms  give  equally  good  results,  the  [mmedial  colours  "soluble" 
are  perhaps  the  best  known  in  this  connection.     They  are  dyed  in  exactly  the 

same  iiiiinner  as  the  ordinary  Sulphide  dyest  nil's,  the  only  difference  between  the 
methods  being  ill  the  preparation  of  the  dye  bath,  whioh  is  made  up  as  follows  : — 

Light.    Dark. 

10  to  60       grins,  soluble  Immedial  colour  or  other  suitable  Sulphide 
10  tO  60  ..        caustic  soda    77     Tw.  [colour. 

20  to  lo         ,.      soda  ash. 

10  to  60         ,,      glucose. 
I  to  5  „      Turkey-red  oil. 

1000  to  1000     „      water. 
Pad,  sipiee/e,  steam   I    6  minutes,  rinse  in  cold   water,  sour  in  dilute  hydro- 
chloric acid  (J°-A°  Tw.),   wash,  soap  well,  wash  thoroughly,  and  dry. 

The  sketch  below  (fig.  78)  illustrates  the  general  disposition  of  the  plant 
employed  in  the  dyeing  of  printed  goods  with  Sulphide  colours. 
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The  various  zinc  chloride  resist  colours  given  above  serve  equally  as  n 
for  cover  patterns  printed  in  Sulphide  colours.      In  this  Style  the  cloth   is  first 
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Fig.  78. — Mangle  for  Sulphide  and  Vat  resist  styles. 

printed  as  usual  with  the  resists,  and  then,  after  well  drying,  instead  of  padding 
it  in  the  dye  bath,  it  is  over-printed  or  "covered"  with  a  second  pattern   in  a 

Sulphide  colour,  and  finally 
steamed  for  4-5  minutes, 
washed,  BOUred,  soaped,  and 
dried.  In  this  way  it  is 
possible  to  obtain  many 
novel  and  fast  effects  in  col- 
oured patterns  on  patterned 
grounds — effects  that  are 
otherwise  unobtainable. 

A  further  and  very  in- 
teresting and  valuable  pro- 
perty of  zinc  chloride  is  its 
power  of  effectually  pre- 
venting the  fixation  on  the 
fibre  of  many  of  the  Vat 
dyestuffs. 
For  the  production  of  resist  styles  with  these  colours  the  cloth  may  be  treated 
in  exactly  the  same  way  as  for  Sulphide  colour  resist  styles,  but  the  Vat 
dyestuffs  in  general  are  only  suitable  for  light  ground  colours  when  dyed  on  the 
padding  machine  ;  hence  they  are  used  chiefly  for  classes  of  work  analogous  to 
the  well-known  "cover  and  pad"  style,  in  which  a  pattern  in  white  and  a  dark 
colour  appears  on  a  lighter  coloured  ground.  The  white  resist  consists  of  zinc 
chloride,  while  the  dark  colour  may  be  obtained  from  either  a  Sulphide  colour,. 
a  Vat  dyestuff,  a  zinc  chloride  resist  colour,  or  Anilinc-diphenyl  or  an  Azo  black. 
The  lighter  ground,  similarly,  may  be  either  a  Sulphide  or  a  Vat  dyestuff,  or  a 
mixture  of  the  two.     If,  for  example,  a  two-blue  aud  white   effect    with    Ciba. 


Benzidine  chocolate,  Para  red  and  white  under  printed 
cover  of  Immedial  Indone  B. 


sn  i.ks  op  printing.  537 

oolouis  is  desired,  the  oloth  is  lirst  printed  with  a  dark  Ciba  blue  and  a  zinc 
ohloride  resist  white,  well  dried,  and  then,  if  for  padding,  steamed  in  the  rapid 
ager,  and  "aired"  to  fix  the  dark  blue.  I  lereupon  the  goods  are  passed  through 
a  weaker  Ciba  blue  dye  bath  in  the  padding  machine,  and  finally  Bteamed  in 
the  wet  state,  exaotlj  as  for  Sulphide  oolours.  On  the  other  hand,  if  the 
are  intended  for  "covering"  with  another  pattern,  the  steaming  after  the 

first  printing  maj  I itted,  since  there  is  no  likelihood  of  the  darker  blue 

"running"  during  the  Beoond  printing  into  the  weaker  colour.     After  the  see I 

in-   cover   printing    tie    g I     are   dried,  and   then   steamed   in    the   ager  for 

.'!   I    minutes,  washed,  soured,  soaped,  and  dried.     Aniline  or  Diphenyl  black 

1 1 1 1 1  ~- 1  always  he  steamed  after  thefirtt  printing,  otherwise  its  development  won  Id 

rented  bj  the  alkalinity  of  the  covering  colour. 

Ciba  blue  may  be  replaced  in  the  above  style  by  Ciba   violet,  'lie  various 

[ndanthrene  colours,  Thio-indigo  red.   \at  red   I'...   Indigo,  and  the    Elelindone 

series  :   and  as  one  of  these  may  he  used  in  the  lirst  printing  and   another   in    the 

Beoond  printing,  or  the  dyeing,  it  is  obvious  that  the  process  is  capable  of 
yielding  a  vast  variet]  of  styles. 

Another  method  of  producing  resist  effects  under  Sulphide  colours  and  rariouB 

Vat  dyestntl's  was   patented    1>\    the    I'.adische   Co.  ill   190U.       It  depend-  upon  the 

oxidising  action  of  manganic  salts  or  manganese  dioxide,  and  is  applicable  to  the 
[ndanthrenes,  Thio-indigo,  Indigo,  Ciba  colours,  and  Sulphide  colours.  It  consists 
in  printing  the  clotb  with  a  mixture  of  a  soluble  manganous  salt  ami  an  oxidising 

agent  Buoh  as  bichromate  of  soda,  and  then,  after  drying  the  material,  dyeing 
it  in  one  of  the  aliove-mentioned  colours,  according  to  any  convenient  method. 
Coloured  resists  can  he  obtained  by  adding  Diazo  compounds  to  the  white  resist, 
and  printing  on  naphthol-prepared  cloth.  During  the  drying  after  printing, 
Manganese  bronze  is  formed,  and  by  both  its  mechanical  and  oxidising  action 
it  effectively  prevents  the  fixation  of  the  colour  subsequently  applied  in  the  dye 
vat.  Manganese  bronze  is  very  fast,  a  feat  ure  which  allows  of  the  material  being 
lived  at  any  desired  temperature  and  in  any  desired  manner,  whether  it  he  in 
the  padding  machine,  the  continuous  dyeing  machine,  or  in  the  "dipping  vat." 
Win  1 1:    Kksisi    M.N. 

I  500  grms.  manganous  chloride. 

I  350      ..      50  per  cent,  gum  Senegal  solution.     Dissolve,  and  add — 

{75       ..       China  clay. 
50      .,      water. 
25      ..      bichromate  of  soda  (ground). 

iooo 

Kki<  Ki.sis,    M.N. 

850  grms.  White  resist  M.N. 
150       .,       dia/.o  solution   M.  ( l'araiiitrauiline). 
.'in       .,       acetate  of  soda. 

[030 

Diazo  Solution  M. 

i    69  Linos.  Paranitraniline. 

175     ,,      hot  water. 
I  175     ,,      hydrochloric  acid  32  per  cent.     Cool  and  add 

L'nii       ,.       ice,  and  then — 
1     38  90  hum  nitrite. 

'  21  li »       „       ice. 
I  1  t:(       ,.       water. 

iboo 

A  In  per  cent,  dia/.o  .solution  is  better  than  the  above. 
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Similarly,  a-naphthylamine  may  be  employed  for  a  fast  claret. 

Print  the  Azo  colour  resists  on  naphtholated  cloth,  and  the  white  resist  ou 
the  same  or  unprepared  cloth,  according  to  circumstances.  After  printing,  the 
cloth  is  well  dried,  dyed  in  Indigo,  etc.  etc.,  well  washed,  and  finally  treated  in 
an  acid  bath  containing  10-20  c.cs.  sulphuric  acid  168°  Tw.  per  litre  to 
remove  the  manganese  salts  still  remaining  on  the  fibre.  Most  of  the  manganese 
bronze  is  reduced  during  the  dyeing,  but  if  any  remain  it  may  be  readily 
removed  by  the  addition  of  2-5  grms.  of  potassium  sulphoeyanide  per  litre  of 
the  acid  bath;  or  a  solution  of  bisulphite  of  soda  may  be  used  Wash  the 
goods  again,  soap  them,  wash,  and  dry  up. 

Various  "discharge  resists  "  and  other  modifications  of  the  zinc  salt  resist  style 
under  Sulphide  and  Vat  dyestuffs  have  been  suggested  from  time  to  time,  and 
may  possibly  be  in  use  to  a  limited  extent.  For  the  most  part  they  consist  of 
mixtures  of  zinc  salts  with  the  hydrosulphites  of  commerce,  and  their  object 
is  to  discharge  Azo  colour  dyed  grounds,  and  simultaneously  prevent  the  fixation 
on  certain  parts  thereof  of  other  hydrosulphite  discharge  colours  such  as  Indigo, 
Thio-indigo,  Ciba  blue,  Indanthrene  blues  and  yellows,  and  the  Sulphide  colours, 
all  of  which  are  "  resisted  "  by  the  presence  of  zinc  compounds  in  any  paste  over 
which  they  may  be  printed.  By  means  of  these  "  resist  discharges,"  a  white 
or  coloured  pattern  on  a  multicolour  ground  of  Paranitraniline  red,  discharged 
with  several  other  colours,  is  obtained.  The  addition  of  finely  ground  sulphur 
improves  the  "resist  discharge  effect." 

For  the  production  of  a  white,  blue,  green,  and  yellow  pattern  on  a  mixed 
ground  of  Para  red,  Indigo,  Flavanthrene,  etc.,  the  following  process  was 
patented  by  Ribbert  in  1906  {Revue  ginkrale  des  matieres  colorantes,  p.  201, 
1907)  : — The  red-dyed  cloth  is  printed  with  the  discharge  resists,  dried,  printed 
again  with  suitable  discharge  pastes,  dried,  steamed  for  3  minutes  at  102°-106°  C, 
dried,  aired,  and  then  chromed  (for  yellow  and  green),  washed,  and  soaped. 

White  Resist  Discharge  P.R. 

200  grms.  Rongalite  C.  \ 

200      ,,      zinc  acetate.  (  Heat  to  dissolve  the  zinc  salts. 

50      ,,      zinc  sulphate.  (  Cool  whilst  stirring  and  add  — 

450      ,,      British  gum  solution.  ) 
100      ,,      ammonium  chloride. 

1000       Heat  the  whole  again  and  cool. 
White  Resist  Discharge  P.X.  (for  Indigo  and  Tiiio-indigo). 
I  250  grms.  zinc  sulphoxylate. 
'  150       ,,      ammonium  chloride. 

(  350      ,,      British  gum  paste.     Heat  together,  cool,  and  add — 
150      ,,      finely  divided  sulphur. 
100      ,,      lactic  acid  50  per  cent. 

1000       Grind  well  before  use. 

Yellow  Resist  Discharge  P.R. 

f  200  grms.  lead  sulphate  50  per  cent,  paste. 

(180      „      lead  acetate. 

I    60      „      China  clay. 

I     40      „      water. 

f  100       „      British  gum. 

I  100       ,,      water.      Heat  together,  cool,  and  add — 

(  225       „      hydrosulphite  N.F.  cone. 

(    95      „      water. 

1000       Stir  till  the  hydrosulphite  is  perfectly  dissolved. 
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Blue  discharge  resists  are  obtained  with  Modern  violet,  Blue  1900,  chromo- 
glauoine,  Phenooyanine,  and  Bimilar  dyeatufik,  in  combination  with  chromium 
acetate,  bydrosulphite  N.F,  cona,  and  zinc  salts. 

Greene  are  merely  mixtures  of  blue  and  yellow. 

Print  the  above  colours  and  whites  on  cloth  dyod  Para  red;  drj  and  cover 
print  with  any  of  1 1 1  *  -  usual  huh.;".  Indanthrene-,  Ciba-,  or  Sulphide-colour 
disoharge  pastes  (hydrosulphite) ;  steam  for  three  minutes  at  103  C.  :  sour  at 
50  C.  in  dilute  sulphuric  acid  ({  -.',  Tw.)  after  the  steamed  goods  have  been 
exposed  to  the  air;  wash  well,  and  "ohrome"  at  50  60  < '.  to  develop  the 
yellow  and  green;  wash  again  and  soap;  \\ ash  and  dry.  In  this  way  the 
"disoharge  resists"  lirst  printed  stand  oul  clearly  from  a  patterned  background 
of  Paranitraniline  red  and  Indigo,  or  whatever  other  \:it  or  Bulphide  colour  was 
printed  with  the  final  covering  pattern. 

These  oomplei  Btylea  are  little  used,  and  the  above  example  will  suffice  to 
illustrate  the  general  principles  upon  which  they  are  founded. 

(6)  "RAISED"  STYLES. 

The  term  "raised"  is  an  old  expression  used  to  signify  the  method  whereby 
an  insoluble  metallic  sail  or  oxide  or  an  insoluble  colour  lake  is  produced  and 
fixed  "ii  the  fibre  at  one  and  the  same  time  by  a  process  of  precipitation.     The 

most  typical  example  of  a  "  raised  colour "  is  Chrome  yellow,  which  is  obtained  by 
printing  or  padding  the  cloth  with  a  soluble  (or  insoluble)  lead  salt,  and  then,  after 

drying,  precipitating  the  lead  as  lead  chromate  by  a  run  through  bichr ate  of 

soda.  Other  mineral  raised  colours  are  Iron  buff,  Manganese  bronze,  and  Chrome 
green.  Included  also  in  the  raised  colour  category  are  the  lakes  produced  by  passing 
^oods  printed  with  Catechu  solutions  and  the  extracts  of  Quercitron  bark,  Persian 
berry,  Logwood,  and  other  vegetable  dyeatuffs,  through  hot  solutions  of  bichromate 
of  soda,  or  of  this  and  ferrous  sulphate.  Prussian  blue  is  also  regarded  as  a  raised 
colour,  since,  when  printed,  it  requires  oxidising  in  "bichrome," and  when  dyed  it 
is  produced  by  the  double  decomposition  of  Iron  butt' and  fcrrocyanide  of  potash. 
Any  colours  which  are  raised  by  the  same  "raising  liquor"  may  be  printed 
in  combination.  Thus  Manganese  bronze,  Iron  butt',  and  sometimes  Chrome 
green  may  be  printed  side  by  side;  and  similarly,  Chrome  yellow,  steam 
Prussian  blue,  and  Catechu,  LogWOOd  black,  Persian  berry,  and  some  of  the  led 
wood  extracts,  may  all  be  printed  together  in  multicolour  patterns. 

(«)  Chrome  Yellow  and  Orange. 

These  colours  are  merely  the  normal  chromate  (yellow)  and  basic'  chromate 
(orange)  of  lead.  They  are  both  precipitated  on  the  fibre,  from  a  lead  salt 
previously  applied,  by  bichromate  of  soda  or  potash,  and  the  orange  is  obtained 
by  treating  the  yellow  in  a  bath  of  boiling  lime  water  which  converts  it  into 
the  basic  chromate.     The  deepest  oranges  are  produced  from  basic  lead  acetate. 

The  thickened  solutions  may  be  printed  on  either  plain  white  cloth  or  on 
cloth   padded  in  a  2i— 3  per  cent,  solution  of  sulphate  of  soda.     Aniline  black 

and  any  other  colour  fixed  by  a  short  steaming,  and  unaffected  (or  developed)  by 
bichromate,  may  be  used  in  combination  with  lead  yellows. 

Yellow  P.P.. 


1  L'O  gnus,  lead  acetate.  | 
100       ..       lead  nitrate.      Die 


'issolve  together,  and  without  cooling  add — 

4")i>       ,,      water.  I 

80      „      flour    I  .        .     ,  .   . 

0-.-.  .  t    •  f  previously  mixed  into  a  paste. 

1000       Boil  and  cool. 


54° 
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Yellow  P.B.C. 

C50  grins,  lead  carbonate  50  per  cent,  paste. 
250      „      British  gum  paste  25  per  cent. 
100      ,,      starch  paste  12i  per  cent. 

1000 
This  yellow  is  suitable  for  working  with  Aniline  black 

Lead  Carbonate  (fok  above). 
j    34  kilos,  lead  acetate. 
|  100      „     water. 
Add  gradually,  whilst  constantly  stirring, 
|     12  kilos,  soda  ash. 
1  100      „      water. 
Neutralise  with  the  soda  ;  allow  to  settle,  and  wash  3  times  by  decantation  ; 
then  filter  until  the  paste  contains  50  per  cent,  of  lead  carbonate.     The  above 
quantities  =47 "9  kilos,  of  50  per  cent,  paste. 

Orange  P.B. 

200  grms.  lead  acetate. 
100  ,,  lead  nitrate. 
550      ,,      water. 

90      ,,      British  gum  paste. 

50      ,,      flour  or  starch. 

1000 
Boil  and  cool. 

Orange  P.B.B. 

(  50  litres  basic  lead  acetate  solution. 
|     5  kilos,  flour. 
Boil  and  cool. 

Basic  Lead  Acetate  Solution. 
900  grms.  water. 
600      ,,      lead  acetate. 
225      „      litharge. 
Boil  one  hour,  allow  to  settle,  and  use    the    clear    supernatant    liquor    for 
Orange  P.B.B. 

All  the  above  colours  are  printed,  dried,  and  developed  at  once  in   various 
Chrome  baths  according  to  the  shade  desired. 


Chrome  Baths. 

For— 

Yellow  P.B. 

Yellow  P.B.C. 

Orange  P.B.  or  P.B.B. 

Bichromate  of  soda  . 

Sulphate  of  soda 

Common  salt    .... 

grms. 
25 
100 

1000 

grms. 
25 

100 
1000 

grms. 
100 

200 
1000 

The  printed  goods  are  "  chromed  "  at  the  full  open  width  and  in  a  continuous 
manner  at  80-85°  C.  ;  the  rate  at  which  they  pass  through  the  "chroming 
beck"  depends  upon  its  size,  but  should  be  adjusted  so  that  the  cloth  is  given 
about  two  minutes'  immersion  in  the  liquor.  After  chroming,  the  goods  are 
well  washed  and,  if  required,  open-soaped  before  drying. 
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For  oranges,  the  pieces  after  "ohroming"  are  washed  and  passed  bhrougb  n 

olear boiling  lime  water  bath  containing   I1'  grins,  of  quiokli and   I"  grms. 

bichromate  of  Boda  per  litre  of  water.     Wash  well  and  dry. 

Patterns  containing  Aniline  black  and  the  extracts  of  Logn !,  Bark,  etc,  or 

steam  Prussian  blue,  must  be  steamed  in  the  rapid  ager  before  "chroming." 

(6)  Iron  Buff. 

Iron  buff  (oxide  of  iron)  is  produced  by  printing  ferrous  acetate  or  Ferrous  sul- 
phate, followed  l'\  a  run  through  caustic  soda  and  subsequent  exposure  to  the  air. 

[boh  Boot  Printing  Colour 

.Mm  jjrms.  ferrous  acetate.     (See  Mordants.) 
"inn     ,.      British  •rim)  paste. 

1000 

Print,  dry,  and  pass  the  goods  through  caustic  soda  1'  'IV.  -it  7"i  ('. :  allow- 
to  lie  in  pile  until  the  ferrous  hydrate  is  fully  oxidised,  and  then  wash  off  in 

water. 

The  process  is  expedited  l>v  a  short  steaming  through  the  rapid  ager  before 
"raising"  in  caustio  soda,  or  the  pieces  may  he  treated  in  a  dilute  solution  of 
bleaching  powder  after  the  caustic  hath,  or,  again,  the  bleaching  powder  may 

be  added  to  the  caustic  soda. 

Iron  hull' in  < ihiuation    with   Aniline  black   is   largely  used   as  a    blotch   iii 

tin-  production  of  Mark  and  hull' handkerchiefs  for  the    East.       It    is    verv  fast    to 
BOap  and  alkalies,  hut  sensitive  to  the  action  of  acids. 

(<•)  Manganese  Bronze. 
The  dyeing  of  Manganese  bronze  for  discharging  has  already  been  described 

in  detail.       The  production  of   printed  patterns    is    practically  identical,  the  only 

difference  being  that    Manganese  chloride  is  printed   instead  of  being  padded 

on  the  cloth.       In  other  respects  the  process  is  the  same. 

Manoanesk  Bronze  Printing  Colour. 

Sol)  ".nns.  manganese  chloride  70°  'IV. 
150      ..       British  gum. 

1000 

Print,  dry.  pass  through  caustic  soda,  wash,  pass  through  bleaching  powder 
solution,  wash,  and  dry.     For  full  details  of  these  operations,  see  Brona    I1 
charge  Stj  lea 

(/}  Chrome  Green. 

This    clour    1-    Beldom    Used    as    a    Self    shade.       It    may    he    produced    by    anv 

of  the  111:1m  methods  of  mordanting  cotton  with  chromium  oxide.     The  doth 

may.  for  example,  he  printed  or  padded  in  a  strong  solution  of  a  basic  ehromium 

sulphate  (say  chrome  alum  made  basic  with  soda  ash),  dried,  steamed  2— 3  minutes 

in  the    rapid    ager,  and    then  passed  at    one,'    through  a  hot    solution  of   soda  ash, 

which  precipitates  the  chromium  hydroxide,  or  chrome  green. 

The  well-known  Khaki  shade  is  a  mixture  of  Iron  buff  and  Chromi 

and   is   obtained    by  precisely  the   same   means,    from   a   solution   1 taming 

chromium  and  ferrous  acetates  or  other  salts  of  these  two  elements. 
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(e)  Prussian  Blue. 

The  production  of  Prussian  blue  has  been  described  at  length  elsewhere  in 

this  volume.  (See  Discharge  and  Steam  Styles.)  Steam  Prussian  blue  always 
requires  a  run  through  a  "hichrome  bath"  to  bring  about  the  full  develop- 
ment of  its  shade,  and  for  this  reason  it  is  mentioned  here,  although,  properly 
speaking,  it  is  not  a  "raised  colour"  in  the  general  sense  of  the  term.  On  the 
other  hand,  Prussian  blue  dyed  by  treating  Iron  butt'  dyed  cloth  in  an  acid 
solution  of  "yellow  prussiate"  is  a  true  raised  colour,  since  both  the  butt' and  the 
blue  ai-e  precipitated  directly  upon  the  fibre. 

(/)  "Raised"  Vegetable  Colours. 

A  modification  of  the  well-known  wool-dyeing  method  of  "stuffing"  and 
"  saddening  "  may  be  applied,  in  certain  cases  and  for  particular  styles,  to  the 
fixation  of  some  vegetable  dyestuffs  on  cotton  cloth.  Of  these,  Catechu  is  the 
most  important ;  but  others,  such  as  Persian  berries,  Quercitron  bark,  and 
Logwood,  are  also  useful,  inasmuch  as  they  permit  of  compound  shades  being 
obtained  and  multicolour  effects  produced  without  any  variation  of  process. 
The  multicolour  effects  obtained  are  limited  to  combinations  of  brown,  yellow, 
olive,  drab,  fawn,  grey,  and  such  mode  colours  as  can  be  mixed  from  Catechu, 
Logwood,  and  the  yellow  dyestuffs. 

Much  variety,  however,  can  be  introduced  by  the  printing  of  steam  Prussian 
blue,  Aniline  black,  and  (or)  the  Logwood  iron  black  J.  (already  described  in  the 
sections  on  the  Steam  and  Azo  Colour  Styles,  see  p.  397),  along  with  the  colouring 
matters  mentioned  above. 

The  process  consists  in  printing  thickened  solutions  of  Catechu  and  other 
natural  dyestuffs  on  white  cloth,  and  then,  after  drying,  passing  the  printed 
goods  through  a  hot  bath  of  bichromate  of  soda,  which  reacts  with  the  dye- 
stuff  to  form  an  insoluble  colour  lake.  A  slight  addition  of  alkali  to  the  printing 
colour  improves  both  the  shade  and  the  intensity  of  the  ultimate  result,  and 
a  run  through  the  rapid  ager  before  "  chroming "  has  a  beneficial  influence 
upon  the  fastness  and  evenness  of  the  colours.  If  Prussian  blue,  either  as  a 
"steam  colour"  or  in  the  form  of  a  solution  in  oxalic  acid,  is  used  in  conjunction 
with  Bark,  Persian  berries,  or  Logwood  extracts,  for  olives,  greens,  and  slates, 
the  alkali  must  be  omitted  from  the  printing  pastes,  otherwise  the  blue  will 
not  form. 

Bright  greens,  yellows,  and  blues  are  obtained  from  lead  salts,  Prussian 
blue,  and  mixtures  of  the  two,  and  blacks  from  Aniline  black,  Diphenyl  black, 
and  Black  .1.  (p.  397).  Logwood  alone  "raised"  in  chrome  docs  not  give  a  good 
black  :  it  is  only  suitable  for  greys  and  compound  shades.  Alizarin  blue  S.  with 
zinc  or  chromium  mordants  yields  a  fine  bluish  shade  of  slate,  and  may  be  added 
to  the  vegetable  dyestuffs. 

All  patterns  containing  steam  colours,  in  addition  to  the  raised  or  developed 
colours,  must  be  steamed  in  the  rapid  ager  for  3-4  minutes  previous  to 
chroming  ;  and  only  such  steam  colours  as  are  fixed  by  a  short  steaming  should 
be  emploj'ed,  as  prolonged  steaming  causes  the  raised  colours  to  run. 

The  following  recipes  are  taken  from  practice : — 

Grbt  R.L. 

160  grins.  Logwood  ext.  32°  T\v. 

20       ,,       glycerin. 
800      ,,      tragacanth  thickening  4  per  cent. 
20      ,,      caustic  soda  70°  Tw. 

1000 
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Brows  R.C. 

I  l' in  grms.  I  lateohu  | in  cubes). 

|  320      .,      water,      Ihssolve  and  strain  into — 
L0     ..     water, 

180       .,       I  i.i'j.n ■.-nit  li  I  1 1 i ■  - K ■  - 1 1 1 1 1 •_:   l'i  per  i-i'iii .       I'.ciil.  [•(nil.  anil  add 
HI       ,.       caustic  soda  70    Tw . 

And,  before  printing, 

5  gnus,  copper  sulphate  1"  per  cent,  solution. 
5     .,      magnesium  acetate  32  Tw. 

Kiiiii 

Yki.i.ow  i;.r>. 

760  grma.  tragacanth  thickening  4  per  cent. 
100     ..      Persian  berries  extract  52*  Tw. 
100  Bark  extract  52  Tw. 

20  glycerin.     Boil,  cool,  and  add — 

20     ..     caustic  soda  70*Tw. 


I  1  to  8  Felloe  R.B. 
)  1  to  1  Grey  K.I.. 
I  6  Brown  R.C. 
Fawn:—  6  fellow  K.B. 

I  1  Grey  R.L. 


I  |R]  I  \ 


(  '2  to  6  "fellow  R.B.  (without  caustic  soda). 
1  1  to 


1  Prussian  blue  sol.  30  per  cent,  (in  oxalic  acid). 

..  ,,  I    1  to  8  yellow   P.B.  (sec  raised  Yellows). 

UlUUHT  GREEN  :•,.,,,  ,  i  i    on  j. 

I  1  to  1  Prussian  blue  sol.  30  per  cent. 
^ii  ow  : — Yellow  I'.  I!,  or  P.B.C.  (raised  yellow). 
I'ii  li  s  :       Aniline,  I lipheny I,  or  Logwood  iron  blacks. 
Bi  i c  :         steam  Prussian  blue. 
Slate:—    Alizarin  blue  S.,  with  zinc  sulphate. 

Print  all  the  foregoing  colours  on  white  unprepared  cloth  ;  dry  and  steam  3-5 
minutes  in  the  rapid  ager  ;  pass  continuously  through  a  1-2  per  cent,  solution  of 
sodium  bichromate,  wash  well  and  dry.  Somewhat  better  results  are  secured  by 
banging  the  steamed  goods  in  a  warm  chamber  before  "chroming."  In  the  case 
of  Catechu,  a  darker  shade  is  obtained  after  a  2   3  days'  exposure  to  warm  air. 

The  above  described  stj  le  is  almost  obsolete,  though  it  is  still  used  occasionally 
on  the  Continent  for  certain  classes  of  heavy  dull-coloured  furniture  cretonnes. 

(7)  PRINTING  OF  I.I\IX<;s  (PASTK  t'Ol.ol  l:- 
Most    of    the    Linings    used   by  clothiers  and  dressmakers  are  printed  with 

striped  patterns,  and  where  the  whole  surface  of   the  material  displays   the   same 

texture  they  are  produced  by  means  of  the  ordinary  "steam  colours." 

Some  classes  of  linings,  however,  have  the  appearance  of  brocade  stripes, 
that  i^.  one  stripe  is  lustrous  while  the  next  has  ,■<  dull  matt  surface.  This  latter 
effect  is  obtained  by  printing  sine  oxide  either  alone  or  tinted  with  pigment, 
direct,  or  basic  colours  The  sine  oxide  is  fixed  with  albumen,  and  it  retains  its 
dull,  pasty  appearance  even  after  the  cloth  has  been  heavily  calendered  or 
Schreinered,  to  give  a  lustre  to  the  imprinted  portions.  Naturally,  the  best 
contrast  is  obtained  by  printing  zinc  white  on  sateen  (doth,  and  especially  on 
mercerised  sateen  that  is  subsequently  "lustred"  in  the  Schreiner  calender. 
Other  patterns  may.  of  course,  be  employed  at  will  in  place  of  stripes,  and  many 
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beautiful  brocade  or  damask  effects  are  obtained  by  printing  -various  patterns 
in  zinc  oxide  colours  on  white  or  tinted  grounds. 

Zinc  Oxide  Printing  Paste. 
350  grnis.  zinc  oxide. 
glycerin. 

.-   .".humen  50  per  cent.  sol. 
6  per  cent,  tragacanth  thickening, 
olive  oil. 
30      ,.      turpentine. 

10  0 

Grind  the  whole  until  it  will  pass  easily  through  a  straining  cloth. 

Print,    steam   in   the    rapid   ager.    and    then    finish    without   any   further 

treatment.     The  above  colour  gives  fine  white  damask  effects  on  both  white  and 

inds. 

For  coloured  effects  of  the  same  sort,  an  addition  of  any  suitable  colouring 

nade   to   the    white  paste.     For  this  purpose  any  basic,  direct,  or 

pigment    colour   may  be   used,  the   quantity  taken   depending   on   the   shade 

required.     Generally,  ver       _       -  -  _  ... 

TL  _-  printed  on  white  or  delicately  tinted  grounds, 

and  when  a  dark  colour  enters  into  the  pattern  it  is  usually  one  of  the  ordinary 

:.i   colours."     The   grounds  are  tinted  with  direct  dyeing  colours  in  the 

,  liine.       Black,  red.    claret.   brown,   line,   and    other   dark   ground 

linings  are   produced   by  any  of   the   discharge   or  reserve   processes   already 

described — f.7.  Aniline   black.  Para   red.  Para   brown,   Xaphthylamine  claret. 

blue.  Sulphide  ool 

_-:ate.  barium  sulphate,  and  lead  sulphate 
are  also  used  for  da  te.     The  tungstate  of  larium  yields  an  exceedingly 

brilliant  white,  while  the  sulphates  of  lead  and  barium  are  only  used  for  inferioi 
and  cheaper  work.  re  by-products  from  the  preparation 

of  aluminium  acetate  and  sulphocyanide. 

-    METAL  PRINTING. 

The  production  of  permanent  met  n  textile  fabrics  is  a  problem 

which  has  occupied  the  attention  of  calico  printers  for  :.  _  tone. 

vt  from  the  technical  difficult  tend  in  the  printing  of  pastes 

ning  a  high  percentage  of  metal  in  the  form  of  a  finely  divided  powder,  it 
possible,  until  within  recent  years,  to  obtain  solid-looking  prints  which 
were  East  1  2        I  were  unafft  .  ;tion  of  impure  air.     Al 

Bight  it  dd    be   treated   like   pig 

colours,  and  fixed  I  I  >me  yellow  with  albumen.     Such  a  process,  how- 

ever, does  not  yiel  :s:  the  prints  are  uneven,  poor  in  colour 

..1  lacking  U  »  characteristic  of  Um    gold 

•  iver   woven   and   embroidered   effects  which  first  suggested  the  idea  of 
applviiii:  metallic  powders  by  printing.     The  heavy  metallic  powders  settled  in 
ur  l«ix  and  stuck  in  tii         _  _   ind  the  chemical  action  of  albumen, 

which  contains  sulphur,  blackened  the  "gold"  and  "silver"  powders,  owing  to 
D  of  copper  and  tin  sulphides.     The  substitution  of  oil  varnishes 
_       •       lliancy  and  perma 
but  the  method  of  prim:   g  mixtures  of  ug  and  varnish  with 

ordinary  en_  \  inch  to  be  desired  in  the  way  of  solidity  of  appearance; 

in  fact,  the  method  was  little  used  on  this  account.     The  most  successful  of  the 
old  processes  of  metal  printing  consisted  in  apply  ae  i  glue  and 
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atarofa  to  the  fabric,  which  was  then  passed  directly,  before  the  paste  was  dry, 
through  a  dosed  box,  in  which  bronze  powder  was  lightly  brushed  on  the  cloth. 
i»u  leaving  the  "bronzing  box,"  the  cloth  passed  continuously  through  a  series 
nf  closed  boxes  fitted  with  guide  rollers  and  beaters,  which  latter,  acting  on  the 
under  aide  of  the  cloth,  beat  < >tV  all  the  "gold''  powder  cot  adhering  to  the 
printed  parts.  The  goods  wore  then  hung  in  a  dry,  warm  room  in  order  to 
harden  the  trine  vehicle,  and,  after  a  thorough  brushing  to  remove  all  loosely 
adhering  powder,  were  calendered  to  burnish  the  metal.  In  this  way  very 
effective  and  solid  looking  metallic  patterns  were  obtained,  but  unfortunately 
they  were  neither  fast  to  washing  nor  to  the  blackening  influence  of  impure  air. 
Goods  printed  by  this  process  were  intended  mainly  for  decorative  hangings  in 
theatres  and  the  like,  and  consequently  their  liability  to  blacken  in  a  gas  laden 
phere  was  a  serious  drawback.  With  improved  methods,  however,  many 
of  the  defects  of  earlier  processes  have  been  overcome  ;  so  much  so,  indeed,  that 
even  fine  patterns  are  now  printed  on  dress  goods — patterns  which  retain  their 
metallic  lustre  after  washing  and  a  long  exposure  to  all  sorts  of  air. 

These  improvements  date  from  the  introduction  of  the  continuous  stencilling 
machine  patented  by  S.  H.  Sharp  in  1804.  Sharp's  machine  provided  the  first 
practicable  means  of  producing  fast,  solid,  metallic  prints. 

The  metallic  powder  mixed  with  varnish  was  stencilled  on  the  cloth,  and  the 
varnish   was  then  dried  by  hanging  the  goods  for  several  days  in  a  warm,  dry 

atmosphere  ;  when  ipiite  dry  and  hard,  the  lustre  of  the  tal   was  brought  out 

l'v  calendering.  Prints  executed  in  this  way  are  remarkably  permanent,  and 
stand  a  severe  soaping  if  the  temperature  is  not  too  high  ;  in  the  cold  they  are 
practically  unaffected  by  Btrong  caustic  soda,  a  property  which  allows  of  them 
being  "crimped,"  according  to  the  methods  to  be  described  when  dealing  with 
the  "Crimp  or  Crepon"  style. 

ifl  Sharp's  apparatus  was  patented,  other  methods  were  sought  of  producing 
similar  results  by  means  of  the  ordinary  cylinder  printing  machine. 

Previous  attempts  to  print  metallic  varnishes  with  engraved  rollers  had 
given  unsatisfactory  work,  but  the  problem  was  attacked  afresh,  and  finally  it 
was  discovered  that  the  cause  of  the  earlier  failures  was  due  entirely  to  unsuit- 
able engraving.  The  ordinary  engraving  of  masses  consists  of  a  series  of 
corrugations  or  furrows  (the  "ground"),  which,  although  essential  to  the 
printing  of  starch,  flour,  gum,  and  albumen  colours,  are  altogether  inadequate 
to  the  production  of  first-rate  metallic  prints.  The  metal  is  not  only  apt  to 
stick  in  and  fill  up  the  engraving,  but  even  when  a  brush  furnisher  is  used  to 
keep  the  furrows  clear  of  deposit,  the  amount  of  colour  transferred  to  the  cloth 
is  insufficient  to  give  a  solid  effect  on  calendering.  The  engraving  adopted  for 
metal  printing  is  deep  and  smooth,  without  any  furrows  or  other  roughness 
whatsoever.  Usually  the  pattern  is  etched  out  with  nitric  acid,  and  many  worn- 
out  copper  rollers,  useless  for  ordinary  printing,  can  be  utilised  for  metal 
printing  by  re-etchiu g  them  deeply,  so  as  to  dissolve  away  most  of  what 
"ground8  may  still  remain.  From  such  deep,  smooth  engravings  heavy  charge 
of  "colour"  is  transferred  to  the  cloth,  ami.  with  a  brush  furnisher,  no  difficulty 
is  experienced  in  printing  varnish  mixtures  containing  as  much  as  25-30  per 
cent,  of  '•  gold  "  or  "  silver  "  powders. 

A  good  quality  of  hard-drying  copal  varnish  is  the  best  medium  to  use  for 
the  printing  and  fixing  of  the  various  bronzes  and  ''silvers."  The  metallic 
powders  or  " bronzes "  consist  of  finely  divided  alloys  of  copper  and  tin,  with 
ines  zinc  and  lead;  '•silver"  is  either  tin  or  aluminium,  generally  the 
latter.  "Gold  bronzes"  vary  in  shade  from  the  deep  red  of  copper  to  the  palest 
tint  of  gold  ;  and,  besides  these  and  the  "silver,"  there  are  a  variety  of  crimson, 
blue,  green,  orange,  olive,  and  other  shades  of  so-called  bronzes.  Sometimes  these 
coloured  bronzes  are  mixed  with  aluminium  powder  to  enhance  their  lustre. 

35 
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The  printing  of  bronze  powders  is  carried  out  in  the  usual  manner,  but  the 
goods  are  not  passed  through  the  drying  apparatus  :  in  fact,  it  is  quite  impossible 
to  run  them  under  and  over  a  series  of  rollers,  because  the  Tarnish,  being  sticky, 
would  soil  anything  with  which  it  came  in  contact.  Instead  of  the  ordinary 
drvine,  therefore,  the  printed  cloth  is  drawn  right  over  the  drying  machine  and 
plaited  down  between  "greys,"  the  printed  side  to  the  "grey  cloth."  Some 
little  "bronze"  sticks  to  the  grey,  but  the  loss  is  too  slight  to  affect  the 
ultimate  result  to  any  appreciable  extent.  It  is  an  advantage  to  employ  damp 
-."'  since  the  presence  of  moisture  prevents  the  varnish  attaching  itself  to 
the  "grey."  From  the  printing  machine,  the  goods  are  taken  to  a  hot,  dry 
hanging  room,  and  there  suspended  until  the  "  colour "  is  dry  and  hard  ;  then, 
without  further  treatment,  they  are  cold  calendered  and  made  up. 

:    Bronze. 
250  gnus.  Bronze  powder, 
copal  varnish. 

1000 

S      \  EB." 

100-  150  grms.  aluminium  powder. 
900-  850      „      copal  varnish. 

looo  r~  j 

Other  bronzes  are  prepared  for  printing  similarly.     Print :  plait  down  between 
_     ya  "  :  hang  3-6  days  in  a  dry.  warm  ageing  chamber ;  calender  and  finish. 

Metal    printing  is  con- 


iti  t  i  mill 


fined  to  a  very  few  styles 
It  is  not  suitable  for  white 
or  delicately  tinted  cloth, 
as  the  oil  in  the  varnish 
spreads  by  capillary  attrac- 
tion beyond  the  edges  of  the 
pattern.  On  light  grounds 
this  causes  an  unsightly 
yellow  stain  all  round  the 
printed  objects,  whereas  on 
gromxh  it  is  un- 
noticeable.  though  present. 
Moreover,  dark  blue,  green, 
Meal  print.  black,   claret,  purple. 

contrast  much  better  with 
gold  and  silver  than  pale  pinks  and  the  like.  Again,  very  few  colours  are 
available  for  printing  alongside  "bronzes,"  because  the  lustre  of  the  latter  is 
impoverished  by  the  acid  fumes  generated  in  the  steamer.  On  blue  grounds 
a  Logwood  iron  black  and  green  zinc  oxide  colour  (see  Linings)  may  be  printed 
with  good  effects  alongside  a  "  gold "  bronze,  but  as  they  cannot  be  steamed 
they  are  not  fast,  and  are  only  suitable  for  temporary  decorations,  which  are 
not  expected  to  stand  washing. 

On  goods  already  dyed,  steamed,  and  finished,  a  cover  pattern  is  often  printed 
in  '•  bronzes."'  In  such  cases  a  combination  of  steam  prints  with  metallic  effects 
is  obtained,  but  the  two  patterns  do  not  register  with  each  other,  and  the  steam 
or  dyed  colours  can  scarcely  be  said  to  have  been  worked  in  combination  with 
the  "bronze"  cover  print.  Most  of  the  metallic  prints  produced  to-day  are 
small  spots,  sprigs,  and  stripes  on  sateen  cloth,  previouslv  dyed  in  various  dark 
shades.  They  had  a  great  run  a  few  years  ago.  but  never  became,  nor  are 
likely  ever  to  become,  fashionable. 
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(9)  CREPON  OB  "CRIMP"  STYLE. 

The oharaotoristio  feature  of  this  style  ia  the  appearance  of  alternate  plain 
and  orinkled  stripes  in  the  fabric  itself.  Sometimes  one,  sometimes  the  other, 
and  sometimes  both  of  these  two  sorts  of  stripes  are  coloured  ;  at  other  times 

they  simply  take  the  colour  of  the  pattern  over  which  they  run. 

The  orinkled  stripes,  known  as  " orepon  and  "crimp"  stripes,  are  produced 
by  a  process  based  upon  the  property  possessed  by  concentrated  solutions  of 
caustic  soda,  of  Causing  cotton  to  shrink.  Cotton  cloth,  printed  in  a  stripe 
pattern  with  strong  caustic  soda,  shrinks  in  the  printed  parts,  and  thus  causes 
the  imprinted  parts  to  cockle  or  "crumple  up."  The  greater  the  shrinkage  or 
contraction  of  the  printed  parts,  the  more  pronounced  is  the  crepon  effect 
obtained. 

Coloured  stripes  are  produced  by  the  addition  of  direct-dyeing  dyestuffs  to 
the  caustic  soda  or  the  paste  used  for  printing  the  stripes  to  be  "crimped"  or 
"  creponed." 

Similarly,  direct  dyestuffs  are  employed  for  printing  the  patterns  on  cloth 
that  is  subsequently  "  covered  "  or  otherwise  treated  in  Btrong  soda  lye.  But 
for  this  latter  purpose  any  colours  that  are  unaffected  by  caustic  soda  solutions — 
e.ij.  Aniline  black,  Indigo,  and  other  vat  dyestuffs,  Sulphide  colours,  I'ara  red, 
Naphthvlamine  claret,  and  even  Victoria  blue  (basic  colour) — may  be  employed, 
either  alone  or  alongside  the  direct  dyestuffs,  so  that  the  crepon  stvlc  is  capable 
of  being  applied  t<>  a  greal  variety  of  purposes.  In  addition  to  the  direct 
printing  of  multicolour  patterns  on  white  grounds,  discharge  and  resist  effects 
are  easily  obtainable  on  Aniline  black  by  means  of  zinc  oxide  in  conjunction  with 
direct  dyestuffs,  or  by  Pluzanski's  Azo  colour  resist  process.  The  latter  yields 
the  fastest  work  ;   the  former  the  greater  variety. 

There  are  two  methods  of  producing  crepons : — 

('()   By  the  direct  printing  of  caustic  Boda. 

(//)  By  printing  the  parts  of  the  cloth  to  be  "crimped  ''  with  a  gum  resist,  and 
afterwards  padding  the  goods  through  caustic  Boda  in  a  small  padding  machine. 

By  the  first  method  it  is  impossible  to  print  a  design  between  the  crepon 
stripes  ;  that  is,  the  plain  stripe  must  always  be  white  or  a  flat  tint.  By  the 
second  method  any  kind  of  pattern  can  be  applied  to  the  plain  stripe,  since  the 
Caustic  soda  treatment  is  a  separate  operation,  and  the  goods  can  therefore  be 
steamed  or  undergo  any  other  suitable  process  before  they  are  padded  in  caustic 
soda.  In  neither  process  of  crimping  is  it  usual  to  decorate  the  crimp  stripes, 
not  because  it  cannot  be  done  easily  enough  by  engraving  for  the  purpose,  but 
because  the  effect  is  bad.  In  some  cases,  however,  the  crepon  or  crimp  stripe 
consists  of  several  colours,  arranged  somewhat  after  the  fashion  of  a  continuous 
upright  spectrum. 

(«)  Direct  Process  of  Crimping. 

In  this  process  the  cloth  is  printed  with  a  thickened  solution  of  caustic  soda 
corresponding  to  between  60"  90°Tw.  A  pattern  of  any  number  of  stripes  may 
be  employed,  and  by  suitably  distributing  the  caustic  colours  and  the  ordinary 
colours  between  the  several  rollers,  either  the  plain  or  the  crimp  stripes,  or  both, 
may  be  produced  in  a  variety  of  shades.  I  lark  reds  and  clarets  are  obtained  by 
printing  l'ara  red  and  Naphthvlamine  claret  on  naphlhol-prepared  cloth,  along 
with  caustic  soda  colours  in  the  other  rollers  ;  BUch  reds  and  clarets  necessarily 
appear  in  crimped  stripes  only,  since  the  addition  of  caustic  soda  to  Azo  colours 
would  prevent  their  coupling  with  the  naphthol.  Aniline  and  other  blacks,  and 
dark  colours  generally,  are  unobtainable  by  the  direct  method  of  crimping,  On 
account  of  the  fact  that  the  goods  cannot  be  steamed  with  any  degree  of  satis 
faction.     Apart  from  that,  too,  the  "scumming"  of  the  caustic  soda  influences 
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them  unfavourably.  Some  of  the  vat  dyestuffs  might  possibly  be  applied 
successfully,  as  the  "marking  off"  of  the  caustic  soda  on  the  rollers  of  the 
ager  would  not  be  likely  to  affect  them  prejudicially :  this,  however,  is  a 
point  that  remains  to  be  tested. 

I.  Caustic  Soda  Printing  Colour  04°  Tw.  (for  Plain  White  Stripes). 

6-400  litres  caustic  soda  100'  Tw. 

3-600     „      gum  Senegal  35  per  cent,  solution. 

10  litres. 
Add  the  soda  to  the  gum  gradually,  stirring  all  the  time. 

II.  Caustic  Soda  Printing  Colour  (for  Plain  Coloured  Stripes). 

64  litres  caustic  soda  100  Tw. 
Add  gradually  to 

|       3  litres  gum  Senegal  40  per  cent,  i  Mix  the  dyestuff  with  the  water 
■    250  £rms.  Direct  dvestuff.  and  then  add  the  gum  :  heat 

{  350      „      water  (boiling).  I       till  the  dvestuff  is  dissolved. 

10  litres. 

For  Pink      take  :— Erika  B.X. 
,,    Yellow      „         Diamine  fast  yellow  A. 
,,    Blue         ,,         Diamine  sky  blue  F  F. 
..    Green       ..         2  parts  blue;  7  parts  yellow. 
„    Violet       „         2  parts  pink  ;  1  part  blue. 

„    light  shades,  any  of  the  above,  reduced  with  caustic  soda   gum 
64°  Tw.  as  above. 
If   the   crimp   stripes   are   to   appear   iu  colours  other  than  Para  red  and 
Xaphthylamine  claret,  the  direct  dyestutl's  are  again  employed,  but  made  up  in 

the  following  manner  : — 
Colours  for   "  Crimp  "  or 

'•Crepon  "  Stbi 
(  25  grms.  Direct  dyestuff. 
\  400      „      water. 
1    30      „     phosphate       of 
I  soda. 

Dissolve,  and  stir  into — 
"'4."'  grms.  0  per  cent,  tra- 
gacanth  thick- 
ening or  starch 

paste. 

L000 

Heat   the  whole    until    the 
Direct  Crimp.  dyestuff     is     perfectly     dis- 

solved, and  then  cool  down. 
According  to  this  recipe,  almost  all  direct  dyestuffs  may  be  employed.     Light 
shades  are  obtained  by  adding  extra  thickening  as  required. 

In  order  to  obtain  the  best  results  as  regards  the  prominence  of  the  crepon 
stripes,  the  caustic  colours  should  occupy  at  least  half  the  surface  of  the  cloth  : 
indeed,  the  very  best  crepon  effects  are  secured  by  printing  the  caustic  colour  in 
broad  stripes,  leaving  only  narrow  stripes  of  imprinted  cloth,  or  cloth  printed  in 
colours  containing  no  caustic  soda  between  each  broad  stripe.  In  this  way  the 
greater  part  of  the  cloth  undergoes  considerable  shrinkage,  thus  causing  the 
lesser  part,  which  is  not  subjected  to  the  action  of  the  caustic  soda,  to  crimp  in 
the  most  pronounced  fashion. 

One    example    of   the    method    of    producing    a  four-colour  pattern   by  the 
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" Direol  Method  of  Crimping"  will  illustrate  sufficiently  the  prinoiple  of  the 
genera]  modui  operandi.  Far  instance,  to  obtain  an  effeol  oonsiating  of  red, 
bine,  and  yellow  orimp  stripes,  with  broad  white  plain  stripes  between  them,  the 
olotb  is  firal  of  all  prepared  in  /9-naphthol  as  usual. 

It  is  thou  dried  mid  printed  for  the  colours  in  Para  red,  Diamine  sky  blue 
II',.  and  Diamine  fast  yellow  A.,  all  thiokened  with  tragaoanth,  starch,  or 
British  gum,  and  for  the  White,  with  caustic  Boda  64  T«.,  thickened  with  either 
gum  Senegal  or  tragaoanth     After  printing,  the  goods  are  run  through  the  air 

for  a  short  time  with  as  little  tension  us  possible,  to  allow  the  mercerised  cloth 
to  contract  to  the  fullest  extent  ;  they  are  then  passed  through  a  hot  air 
ohambex  and  partly  dried  to  prevent  "marking  off,"  and  finally  they  are  washed 

thoroughly  in  eold  running  water,  soured  in  dilute  sulphuric  arid,  washed  again, 
and  dried  over  cylinders  or  iii  hot  air.  In  the  wet  state  uo  more  tension  than  is 
necessary  should  be  put  on  the  goods,  otherwise  they  are  liable  to  stretch,  and  so 
lose  a  good  deal  of  their  or epon  effeot. 

Instead  of  printing  the  foregoing  colours  on  white  cloth,  whereby  stripe 
patterns  only  are  possible,  a  good  deal  of  variation  can  lie  obtained  by  printing 
them  on  cloth  already  printed  in  a  multicolour  floral  or  other  pattern.  In  this 
case  the  previously  applied  pattern  must,  of  course,  be  in  colours  that  will  with- 
stand the  action  of  caustic  soda.  Similarly,  blotch  patterns  may  be  "crimped 
with  good  effect;  in  fact,  any  suitably  resistant  colour  may  be  utilised  in  this 
way  to  advantage.  Amongst  the  colours  that  withstand  caustic  soda  the 
following  may  be  mentioned  : — Azo  reds  and  clarets,  Victoria  blue  (tannate  of 
antimony  mordant),  Silvertown  blue  dyed  on  iron  mordant,  Iron  butt,  Indigo, 
Thio-indigo,  Brom-indigo,  Vat  red  B.,  and  the  Ciba,  Indanthrene,  Hclindone, 
Sulphide,  and  most  of  the  Direct  dyestutt's.  Aniline  black  is  also  pre-eminently 
adapted  to  crimping  after  development. 

(&)  Resist  Method  of  Crimping. 

This  process,  whioh  is  due  to  John  Mercer,  is  founded  on  the  fact  that  thick 
solutions  of  gum  Senegal,  gum  arabic,  gum  Gedda,  or  British  gum,  when  printed 
on  cotton  cloth,  form,  when  dry,  efficient  "resists"  to  the  mercerising  or  shrink 
ing  action  of  caustic  soda.  They  act  mechanically  by  preventing  the  soda  from 
coming  into  eon  taet  with  the  fibre  during  the  subsequent  crimping  operation,  which 
consists  in  padding  the  printed  goods,  through  caustic  soda,  in  a  padding  machine. 

On  the  other  hand,  gum  tragaoanth,  at  the  strength  used  for  thickening 
colours,  o  Iters  no  appreciable  obstruct  ion  to  the  absorption  of  caustic  soda  by  the 
fabric,  and  therefore  it  can  be  used  safely  for  the  production  of  the  plain  stripes 
when  these  are  required  in  colour,  or  when  a  plain  white  stripe  is  recpiired  to  be 
decorated  with  a  printed  design. 

By  a  plain  stripe  is  understood  a  flat,  uncrinkled  stripe,  irrespective  of  any 
pattern  it  may  carry. 

The  same  colours  that  are  used  for  the  "Direct  Process"  are  used  for  the 
"  Resist  Process,"  but  in  the  latter  they  are  capable  of  being  applied  to  a  much 
wider  range  of  patterns  ;  in  fact  any  multicolour  pattern  containing  a  solid  stripe 
can  be  executed  by  the  Resist  Crimp  process  as  easily  as  by  any  other  ordinary 
met  hoi  of  printing.  All  that  is  necessary  is  to  use  alkali  resisting  colours 
thickened  with  tragaoanth  in  the  plain,  smooth  stripes,  and  similar  colours 
thickened  with  gum  Senegal  or  British  gum  for  the  crimp  stripe  or  stripes. 

Apart   from    its    wider   scope,    the    "Resist    Process"   otters  another   _ 
advantage   over   the    Direct    Process,    inasmuch   as   the   printed  goods  can  be 
steamed  before  they  are  treated  in  caustic  soda.     This  facility  is  not  only  of 
immense  value  as  regards  the  better  fixation  of  the  colours,   but   it   also  mike, 
possible  the  production  of  many  crepon  effects   otherwise    unobtainable.     For 
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instance,  Aniline  black  may  be  employed  as  a  part  of  a  multicolour  pattern  that 
registers  with  the  crepou  stripe;  or,  again,  resist  effects  on  an  Aniline  Mack 
ground  in  combination  with  a  white  or  coloured  crepou  stripe  may  be  as  easily 
obtained  as  by  the  usual  Aniline  black  resist  process.  Neither  of  these  styles 
are  possible  by  the  Direct  Method  of  Crimping. 

In  practice,  either  gum  Senegal  or  a  "dark"  British  gum  is  used  for  printing 
the  parts  of  the  cloth  to  be  "  crimped." 

The  British  gum  is  the  cheaper,  and  for  any  but  the  most  delicate  shades 
quite  as  effective  a  resist  as  gum  Senegal. 

Gum  tragacanth  is  employed  solely  for  printing  the  "  uncrimped  "  parts  of 
the  cloth,  and  for  this  purpose  it  has  no  competitor. 

For  convenience  of  description,  colours  thickened  with  dark  British  gum  will 
be  distinguished  as  "  B.G.  colours,"  while  those  thickened  with  tragacanth  will 
be  referred  to  hereafter  as  "G.T.  colours."  It  may  be  well  to  note  that  "  B.G. 
colours  "  may  sometimes  contain  gum  Senegal  for  the  purpose  of  improving  their 
working  qualities ;  this,  however,  does  not  demand  any  modification  of  the 
nomenclature,  since  both  gums  play  the  same  role. 

The  separate  operations  connected  with  the  "  Resist  Crimp  Process  "  are  as 
follows  :  — 

(1)  Print  the  cloth  with  the  required  B.C.  and  G.T.  colours. 

(2)  Dry  and  steam  3-60  minutes  according  to  circumstances. 

(3)  Pad  "  straight  through  the  nip  "  in  caustic  soda  50°-60°  Tw.  Allow  to 
lie  a  short  time,  and  then — 

(4)  Wash  well  in  the  rope  form  until  the  goods  are  free  from  soda. 

(5)  Sour  in  sulphuric  acid  \°  Tw.,  wash,  and  dry. 

If  the  patterns  contain  such  colours  as  Benzopurpurine  or  Congo  red,  it  will 
be  necessary  to  treat  them  in  dilute  ammonia  after  the  last  wash  out  of  "  sours  " 
in  order  to  re-develop  their  bright  red  colour,  which  is  turned  blue  by  acid. 

In  the  case  of  Aniline  black  resists,  the  printed  goods  are  best  steamed  for 
45-60  minutes  after  printing ;  they  are  then  padded  in  Aniline  Black  P.  or  P.S. 
(see  Black  Discharges,  pp.  513  and  514)  in  the  usual  manner  ;  dried  and  steamed 
3-  I  minutes  in  the  rapid  ager  90°-94°  C.     The  rest  of  the  process  is  as  above. 

The  following  formulae  have  given  excellent  results  on  the  large  scale  : — 

Resist  B.G.  (for  White  Crimp  Stripes). 
500  grms.  dark  British  gum. 
500     ,,      water. 


1000       Boil  and  cool.     Best  used  slightly  warm. 
B.G.  Colours  for  Crimi1  Stripes. 


Red  B.G. 

Pink  B.C. 

Yellow  B.G. 

Blue  B.G. 

Green  B.G. 

<  longo  red      .... 

Erika  B.         .                   . 

Diamine  fast,  yellow  A.  . 

Thioflavine  S. 

Diamine  sky  blue  F.F.  . 

Phosphate  "f  soda 

Water    . 

Dissolve  and  add  — 
Dark  British  gum 

Heat    together  until    the 
gum  is  dissolved,  and  cool. 

50 

"50 
475 

425 
1000 

"25 

25 
500 

450 

"26 

25 

500 

450 

- 

25 
25 

500 

450 

18 

6 

26 

500 

450 

1000 

1000 

1000 

1000 
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l';ti Miiit r.iniliin'  red  cannot  be  used  with  'lark  British  gum.  Other  shades 
are  obtained  by  mixing  the  above. 

(i.T.   Colodbs  (fob   Plain  Coi<oobxd  Stripes  ob  toe  Pattbrhe  oh   Plain 

W'iiiii:   GbOUNDS). 

Type  .— 

1    !_'.i  gnus.  Direct  dyestuff. 

25     ,,      phosphate  of  soda. 
I  17')     ,,      water. 
175     .,      <i  percent,  tragaoantfa  thickening. 

1000       Boil  and  cool 

For  the  various  shades  use  the  same  dyeatuffa  as  are  used  for  B.G.  colours. 
Instead  of  the  Congo  red,  Para  red  (printed  on  naphtholated  oloth)  may  be  used 
for  heavy  plain  stripes  When  Congo  red  is  employed,  the  addition  of  albumen 
is  beneficial  in  preventing  it  from  "running." 


0      T             1 

!         •&? 

0         V     ? 

0                   ? 

0 

0      ~ 

6 

6          £ 

6        \U 

Gum  resist  Crim]). 

Examples: — 

ill  Pink  crimp  strip*:*  nith  Thrtcrnhmr  puttirn  l>rtu<mi  lima. — -Print  the 
stripe  with  Pink  B.G.  and  the  pattern  between  with  Blue  t;.T..  Green  G.T., 
fellow  G.T.     Dry. 

(2)  Pink  crimp  ttrip«  and  Green  plain  stripe. — Pink  B.G.  and  Green  <  J .  T . 

(.'!)  Whitt  crimp  stripe  and  Bed  plain  stripe.-  -Print  Resist  B.G.  for  the 
white  and  Para  red  (tragacanth  thickening) for  red  on  naphtholated  eloth.    Dry. 

(4)  WhUt  '■run/:  strip  on  plain  Black  ground.  -Print  Resist  B.G.  containing 
30  per  cent,  acetate  of  soda  on  Aniline  black  padded  cloth.     Dry. 

\  is.  1  and  ■_'  may  be  steamed  15  minutes:  N<>.  3  is  not  steamed  at  all  ;  and 
No.  I  is  steamed  3— 4  minutes  and  then  dried  All  are  then  padded  in  caustic 
soda  63  Tw.,  washed  well,  soured,  washed  :""'  dried.  In  padding,  the  goods 
pass  directly  between  the  bowls  of  the  padding  machine;  the  bottom  bowl  is 
partly  immersed  in  the  caustic  liquor,  and  supplies  a  sufficiently  large  charge  of 
caustic  soda  to  the  cloth,  without  the  risk  of  dissolving  the  "resist."  VThei 
the  B.G.  colours  have  been  printed  the  oloth  ''cockles,"  and  on  washing  out 
the  resist  it  assumes  the  well-known  appearance  of  the  crepon  effect. 

The  Aniline  Black  Resist  Style  in  Crepons.  —  By  combining  the  sine 
oxide  process  of  reserving  Aniline  black  with  the  resist  method  of  crimping,  it 
is  possible  to  obtain  a  gnat  variety  of  coloured  crepon  effects,  in  which  the 
"plain"  stripe  displays  a  floral  pattern  in  several  colours  on  a  black  ground, 
while  the  "crimp"  stripe  may  be  in  white  or  colours  according  to  the  pattern  in 
hand.  The  advantage  of  this  method  is  that  the  crimp  stripe  is  an  integral 
part  of.  and  "  tit-  to "  or  registers  with,  the  floral  or  other  portions  of  the  pattern. 
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With  the  exception  of  an  addition  of  zinc  oxide,  the  colours  used  are 
essentially  the  same  as  the  B.G.  and  G.T.  colours  already  given.  They  are 
prepared  according  to  the  following  directions  : — 

(a)  For  Crimp  Stripes. 

B.  Resist  White  B.G. 

200  gnus,  precipitated  chalk. 

50      ,,      potassium  sulphite  90'  Tw. 

50     „      acetate  of  soda. 
365      „      water. 
325      „      dark  British  gum. 

1000 
Beat  the  whole  into  a  smooth  paste  and  heat  until  the  gum  is  dissolved,  cool. 

B.  Resist  White  B.G.  gives  a  better  white  under  the  black  than  zinc  oxide. 
Zinc  oxide,  however,  is  to  be  preferred  for  colours,  because  it  works  better  in 
printing  and  yields  brighter  shades.  It  is  usually  ground  up  with  a  little 
glycerin,  and  turpentine  is  added  to  minimise  the  tendency  to  froth. 

Z.  Paste  B.G.  (for  Colours)  Standard. 
j  200  grms.  zinc  oxide. 
<J  170      „      water. 
(    25      ,,      glycerin. 
Beat  into  a  paste,  and  add 

200  grms.  dark  British  gum. 
150      ,,      gum  Senegal  50  per  cent,  solution. 
30      ,,      turpentine. 


Heat  to  dissolve  the  gum,  and  then  use  warm  or  cold. 

B.  Colours  B.G.  (Crimp  Stripes ). 


B.  Rep  B.G.'b.  Pink  B.G. 

B.  Bute  B.G. 

B.  Gold  B.G. 

11.  Yei.imw  B.G. 

Congo  red       .... 

50 

Erika  B 

25 

Diamine  sky  blue  F.  F.    . 

25 

Diamine  fast  yellow  A.    . 

25 

Thioflavine  S. 

"as 

Water 

160                  175 

175 

175 

175 

Phosphate  of  soda, 

50                    25 

25 

25 

25 

Dissolve  and  add — 

Z.  Paste  B.G.  Standard  . 

700 

775 

775 

775 

775 

Albumen  40  pet  cent. 

50 

... 

1000 

1000 

1000 

1000 

1000 

Green    =    3  parts  Yellow  to  1  part  Blue. 

Violjbt  =    2      .,     Pink      „  1     „    Blue. 

Oi.ive     =    3      „     Gold      „   1     „    Blue. 

Orange  =    6      „     Gold      „  1     „    Pink. 

Salmon  =    3      „     Gold      „  1     „     Pink. 

Fawn     =14 

Pink,  5  part 

s  Gold,  1  pa 

rt  Blue. 

For  lighter  shades  use  the  following  reducing  paste  : — 
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Redui  im.  Paste  B.<  I 

776  parts  Z.  Paste  B.G. 

225      .,     gum  Senegal    •  i 

1000 
('/)  Fob  Colours  in  mi:  l ' ni irimfbd  Striphb  oh  Black  Ground. 

B.    RESIST  White  G.T. 

1200  grins,  preoipitated  ohalk. 
50     „     sulphite  of  potash  90   Tw. 
50       ..       ,'icetatc  of  soda. 

5  „     Ultramarine  blue. 
(_345      ..      water. 
350     ,,     G  percent,  tragacanth  thickening. 

1 

Grind  well. 

Z.  Paste  G.T.  (Colours  only)  Standard. 

200  grins,  zinc  oxide. 

25     ,,     glycerin. 
180      „      water. 
340     ,,     6  per  cent. -tragacanth  thickening. 

30     ,,     turpentine. 

775      Grind  well. 

B.  Colours  G.T.  (for   I'nchimi'kd  FimiiEii   Resists  (in  the  Plain 
Black  Ground). 

Except  that  "Z.  Paste  G.T.  Standard"  replaces  "Z.  Paste  B.G.  Standard,'' 
these  colours  are  identical  with  those  immediately  preceding,  namely,  the  B. 
Colours  B.G.  Being  thickened  with  gum  tragacanth,  they  offer  no  resistance  to 
the  penetration  of  caustic  soda  into  the  cloth,  and  consequently  they  do  not 
impede  its  mercerisation  like  the  B.G.  colours,  which  are  thickened  with 
British  gum.  Both  groups  of  colours  prevent  the  development  of  Aniline  black 
by  reason  of  the  zinc  oxide  they  contain. 

A    pattern    consisting    of   alternate    blue    and    white   crimp   stripes,  having 
between  each  stripe  a  floral  pattern  in,  say,  red,  pink,  blue,  yellow,  green,  and 
white,  the  whole  being  on  a  black  ground,  is  produced  by  the  following  seqvj 
of  operations : — 

(1)  Print  the  blue  and  white  stripes  in  p..  Blue  B.G.  and  B.  Resist  White  B.G., 
and  the  rest  of  the  pattern  in  B.  Red  G.T.,  I'..  Pink  G.T.,  B.  Blue  G.T.,  B.  Yello* 
or  Gold  G.T.,  P..  Green  G.T.,  and  P..  Resist  White  G.T.     l>ry. 

(2)  Steam  for  one  hour.  This  may  be  omitted,  but  it  improves  the  fastness 
of  the  colours.     The  steam  must  not  be  too  moist. 

(3)  Pad  through  prussiate  Aniline  black  in  the  usual  manner  for  resist  black 
styles.     Dry  quickly,  but  not  too  hard. 

(4)  Steam  for  from  2-4  minutes  in  the  rapid  ager,  and  pass  through 
gaseous  ammonia. 

(5)  Pad  through  caustic  soda  63°  Tw.  Squeeze  out  excess  of  Liquor  and  allow 
to  lie  a  few  minutes. 

(6)  Wash,  in  the  rope  form,  in  plenty  of  running  water. 

(7)  Sour  in  sulphuric  acid  \°  Tw.      Wash  in  water. 

Wash  in  water  containing  a  little  ammonia  ;  hydro  extract  and  dry  up. 
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Goods  printed  according  to  Pltizanski's  process  of  reserving  Aao  colours 
under  Aniline  black  may  be  converted  into  "crepons"  by  running  a  stripe  over 
them  in  thick  British  gum  and,  after  drying,  padding  in  caustic  soda  as  above  ; 
or,  more  simply,  by  printing  them  directly  with  caustic  soda.  In  neither  case  is 
it  possible  to  obtain  the  crepon  stripes  in  either  white  or  colour,  or  in  regi.-ti  r 
with  the  reserve  colours  ;  they  fall  indiscriminately  over  pattern  and  ground, 
and  take  the  colours  of  each.  The  same  remarks  apply  to  all  styles  in  which 
the  crepon  stripes  are  printed  as  a  "  cover." 

Other  methods  of  producing  direct  colour  resists  under  Aniline  black  for 
crimping  are  of  little  technical  value  :  neither  acetate  of  soda,  acetate  of  zinc, 
acetate  of  magnesium,  caustic  soda,  nor  alkaline  carbonates  yield  results  at  all 
comparable  with  the  zinc  oxide  resists.  In  each  case  the  colours  are  duller 
and  weaker,  no  matter  how  they  are  applied. 

"Crimped"  metallic  stripes  are  exceedingly  effective  so  far  as  appearance 
is  concerned,  but  they  require  care  in  their  execution,  otherwise  the  caustic 
soda  is  liable  to  saponify  the  oil  and  resin  (varnish)  with  which  they  are  fixed. 
To  avoid  this  as  much  as  possible,  the  printed  goods  are  allowed  to  hang  longer 
than  usual  in  order  to  thoroughly  harden  the  varnish  :  they  are  then  calendered 
to  burnish  the  metal,  and  finally  padded  through  caustic  soda  and  washed  oft' 
without  undue  loss  of  time. 

The  best  kind  of  fabric  for  "  crepon  printing  "  is  one  with  more  warp  than 
weft,  the  most  pronounced  crimping  of  the  stripes  being  the  result  of  the 
contraction  of  the  cloth  in  the  direction  of  its  length. 

Some  years  ago  the  "  Crepon  "  or  "  Crimp  "  style  had  a  very  successful  run  : 
at  the  present  time,  however,  the  production  is  limited,  although  it  is  capable 
of  yielding  some  very  fine  effects. 
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FINISHING  OF  PRINTED  CALICOES. 


FINISHING  OF  PRINTED  CALICOES. 

Finishing  the  last  Btage  in  the  production  of  a  oalioo  print  is  a  very  important 
operation,  since  upon  the  quality  of  the  "  finish "  depends  in  many  cases  the 
market  value  of  t lie  goods.  The  sole  object  of  finishing  is  to  give  what  is  con- 
sidered to  be  an  attractive  appearance  and  handle  to  the  printed  fabric.  As  to 
what  constitutes  an  attractive  appearance  is  a  matter  of  opinion,  and  one  better 
left  undiscussed  here  ;  for  many  merchants  require  the  same  cloth,  printed  with 
the  same  pattern  and  in  the  same  colours,  to  lie  finished  in  different  ways,  accord- 
ing to  the  individual  taste  of  their  customers  in  the  various  markets  for  which  the 
goods  are  intended.  Hence,  taking  into  account  the  hundreds  of  different  sorts 
of  olotfa  in  general  use,  it  is  obviously  impossible,  in  a  work  of  this  size,  to  treat 
tie-  subject  of  finishing  on  anything  like  definite  lines;  and  it  would  be  no  less 
so  even  if  a  particular  material  were  always  given  the  same  finish,  because  the 
methods  and  materials  employed  to  attain  identical  results  must  be  varied 
according  to  the  condition  in  which  the  "finisher"  receives  the  goods.  For 
instance,  goods  printed  in  pigment  colours,  and  "steam  colours"  thickened  with 
Btarch  or  flour,  are  generally  stifFer  and  harder  than  "dyed  goods"  and  those 
that  have  been  printed  in  gum-thickened  colours.  Consequently  they  must  be 
treated  differently  in  finishing  if  they  are  all  to  have  the  same  ultimate  "feel" 
and  appearance.  In  some  oases  the  stiffness,  if  undesirable,  may  be  removed  by 
re-soaping  the  cloth,  or  by  steeping  it  in  a  weak  infusion  of  malt  for  several 
hours,  followed  by  a  good  washing;  but  this  is  not  always  feasible,  especially  if 
the  colours  are  only  moderately  fast,  and  in  such  cases  the  finisher  has  to  impart 
the  necessary  -ot'tue>s  by  other  means.  In  like  manner  also  the  extra  stiffening 
and  other  operations  connected  with  the  production  of  a  particular  kind  of 
"finish"  have  to  be  modified  in  the  course  of  working,  in  order  to  obtain 
uniformity  in  the  "feel."  gloss,  weight,  and  appearance  generally  of  the  various 
lots  of  one  cloth  printed  with  the  same,  or  same  class  of,  pattern,  but  in  an 
meant   of    colours    which    have   been   applied    l.y   different    methods  and 

thioke 1  with  very  different  materials. 

Prom  the  for,  going  it  will  lie  evident  that  the  business  of  the  finisher  can 
only  be  learned  by  experience,  and  that  successful  finishing  can  only  be 
SCO plished  by  employing  such  pn  .re-,,  ,  :,.  ex  peri  en  re,  em,  led  by  the   evidence 

afforded  by  a  critical  examination  of  the  goods  to  be  treated,  shows  to  be  best 
calculated  to  yield  the  required  result.  Moreover,  finishing,  although,  like 
engraving,  an  integral  part  of  calico  printing,  is  yet  a  separate  and  distinct 
trade,  with  a  literature  of  its  own.  Hence,  more  than  a  brief  reference  to  and 
outline  of  the  principal  processes  of  finishing  will  not  be  attempted. 

Finishing  comprises  the  operations  of  stiffening,  clearing,  drying,  stretching. 
calendering,  embossing,  measuring,  and  making  up  into  attractive  packages. 
(1)  Stiffening  is  effected  by  two  different  methods — 
a.   Padding  in  starch  or  other  | 
A.   Back  starching. 
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Beyond  the  employment  of  suitable  pastes,  the  first  method  is  identical  with 
\  the  padding   of   dye 

liquors,  and  is  per- 
formed in  machines  of 
similar  construction. 
In  "back  starch- 
ing the  procedure  is 
different  in  every  re- 
spect, inasmuch  as 
the  goods  do  not  pass 
through  the  stiffen- 
ing paste,  but  have 
it  applied  to  their 
unprinted  sides  by 
means  of  a  roller,  the 
lower  half  of  which 
works  in  the  paste, 
while  the  upper  part 
comes  into  contact 
with  the  back  of  the 
cloth  as  it  travels 
forward  through  the 
machine.  Excess  of 
starch  is  scraped  off 
the  cloth  by  a  brass 
doctor  placed  im- 
mediately behind  the 
starch  roller.  Fig. 
79  will  explain  the 
mode  of  action  of  a 
"back  starcher." 

A  is  the  starch 
roller,  B  the  box  con- 
taining starch  paste, 
C  the  cloth,  printed 
side  uppermost.  D  the 
doctor,  G  G  two  ad- 
justable guide  rollers, 
F  F  skeleton  guide 
rollers,  M  M  large  dry- 
ing cylinders.  The 
drying  of  the  cloth 
is  so  arranged  that 
the  starched  side  does 
not  come  in  contact 
with  the  cylinders 
until  it  is  sufficiently 
dry  not  to  "mark  off." 
The  brass  doctor  D 
is  adjustable,  so  as 
to  allow  of  a  greater 
to',  or    less    amount    of 

•  starch   remaining  on 

the  goods  as  required. 

Most  printed  goods  that  are  starched  are  treated  on  a  "back  starcher"  in 
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order  thai  the  brillianoy  of  the  colours  may  nol  be  impaired  by  the  presence  of 
a  tiliu  nf  semi  opaque  staivli.  For  t ransparont  finishes,  they  BX6  usually  padded 
in  solutions  of  gum,  soluble  starch,  or  Boluble  salts. 

A  variety  of  starohes  are  used,  differing  in  the  nature  ol  the  pastes  they  give 
when  boiled.     For  some  purposes  a  firm,  stiff  paste  is  best,  whereas  for  others 

ifter  and  more   gui y  the  oonsistenoy  of  the  paste  the  better.     By  a 

suitable  choice  of  starches  all  degrees  between  the  two  extremes  may  be  obtained, 
As  g  rule,  potato  starch  and  sago  flour  are  preferred,  but  wheat  starch  is  also 
used,  and  besides  pure  starohes  there  are  many  special  "finishing  starches"  on 
the  market. 

For  transparent  finishes,  the  stiffening  agents  used  are  chiefly  dextrine, 
soluble  starch,  common  salt,  and  some  "  Epsom  salts,"  the  last  chiefly  in  combina- 
tion with  other  ingredients. 

China  clay  is  extensively  employed  in  all  branches  of  "starching"  to 
increase  the  weight  of  the  goods,  and  to  till  up  the  interstices  in  low  grade 
fabrics.  Fartoomuoh  attention  is  paid  to  the  "weighting"  and  "filling"  of 
OOtton  fabrics,  and,  so  Far  as  the  home  trade  market  is  concerned,  it  is  a  question- 
able policy  to  give  the  goods  an  appearance  of  solidity  that  they  are  far  from 
possessing  i  the  first  Wash  removes  the  adulteration,  and  shows  up  the  poverty- 
stricken  quality  of  the  cloth  :  and  as  no  one  wants  to  buy  China  clay  and  starch 
for  calico,  the  exposure  of  the  deception  results  in  the  loss  of  a  customer  if  the 
goods  have  been  originally  purchased  for  the  apparent  quality  of  the  material. 
In  the  case  of  goods  that  are  not  intended  or  expected  to  stand  washing, 
"weighting"  and  "tilling"  may  be  used  without  drawback;  and  in  certain 
styles  of  decorative  work,  such  as  temporary  hangings  and  upholsteringB,  they 
are  an  advantage,  since  they  allow  of  cheaper  material  being  used  for  purposes 
which  more  expensive  iroods  would  serve  no  better.  China  clay  is  always 
employed  along  with  starch  and  not  with  any  other  thickener. 

Amongst  the  other  adjuncts  of  the  finisher  are  Boftening  agents  and  various 
"blueing"  substances.  The  former  consist  for  the  most  part  of  soap,  tallow, 
Turkey-red  oil  or  glycerin,  and  sometimes  glucose.  Various  hygroscopic  salts 
— e.<j.  calcium  chloride,  magnesium  sulphate,  zinc  chloride  and  antiseptic 
bodies  are  also  employed  to  impart  softness  and  weight,  and  to  prevent  the 
formation  of  mildew.  For  "hlueing"  purposes  artificial  ultramarine  is  generally 
preferred,  but  occasional  use  is  made  of  the  soluble  artificial  dyestuffs  of  the 
basic  and  acid  -roups  :  the  object  of  "hlueing"  is  to  neutralise  the  unpleasant 
yellow  tint  of  "white  grounds" — a  tint  that  is  always  noticeable  before 
finishing.  The  blue  is  applied  in  several  ways  according  to  oircumsi 
Sometimes  it  is  mixed  with  the  stiffening,  sometimes  with  the  "clearing  liquor," 
and  sometimes  it  is  applied  in  a  separate  operation. 

(•_')  Clearing. — This  process  simply  consists  in  passing  the  goods  through  a 
dilute  solution  of  bleaching  powder  and  then,  without  washing,  drying  them 
directly  over  steam  heated  cylinders.  In  some  ca>es  the  goods  are  passed 
through  a  steam  box  before  drying,  but  this  is  usually  done  before  the  "finisher" 

receives  the  goods,     tf  the  g Is  are  only  very  Blightly  tinted,  the  bleaching 

liquor  may,  at  times,  be  added  to  the  starch  paste  used  for  stiffening. 

(3)  Drying. — After  starching  or  otherwise  stiffening,  printed  calico  is  usually 

dried  over  cylinders.       If,  however,   it    has   lost  too  much    width   in    process,  it    is 

dried  a  second  time  over  a  machine  specially  designed  both  to  dry  and  stretch 

it  out  to  the  required  width.  This  machine,  known  as  a  "  st enter,"  consists  essenti- 
ally of  a  long  horizontal  frame  of  iron,  along  each  side  of  which  an  endless  chain 
constantly  travels.  On  entering  the  machine,  the  c],,th  is  gripped  at  the 
selvedges  by  pins  or  clips  attached  to  the  two  endless  chains,  which,  for  a  certain 
predetermined  distance,  gradually  recede  from  each  other,  thus  stretching  the 
cloth  breadthwise.      At  the  same  time  the  cloth  is  damped  on  the  under  side   by 
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steam,  so  as  to  increase  its  elasticity.  When  the  desired  width  has  been  reached 
the  chains  run  parallel  to  each  other;  and  the  cloth,  now  held  at  the  full  stretch 
by  the  clips,  and  still  travelling  forward  along  the  remaining  length  of  the 
machine,  is  dried  by  the  strong  heat  of  a  forced  draught  of  hot  air  applied  to 
its  underside — a  heat  which  not  only  dries  but  "sets  "  the  cloth,  and  prevents 
its  subsequent  shrinking  to  the  narrow  width  when  it  is  finally  released  from  the 
grip  of  the  chain  clips.  The  stenter  used  in  finishing  is  similar  to  that  shown 
on  Plate  VIII.  p.  171,  but  it  is  longer  and  is  piwided  with  the  damping  and 
drying  arrangements  already  referred  to. 

In  certain  styles,  notably  in  muslins,  the  finish  is  almost,  if  not  quite,  as 
important  as  the  cloth  itself.  Mercerised  muslins  are  usually  finished  "soft," 
being  as  a  rule  simply  passed  through  water  containing  a  very  little  Turkey-red 
oil,  then  stretched  and  dried  to  width  over  the  stenter,  and  finally  calendered 
lightly  to  smooth  them  down.  Starching  is  avoided  as  much  as  possible,  as  it 
tends  to  flatten  the  silky  lustre  of  mercerised  goods. 

On  the  other  hand,  the  characteristic  "  Batiste  Finish  "  on  muslins  is  obtained 
in  quite  another  way,  and  depends  upon  the  previous  stiffening  of  the  fabric, 
combined  with  a  special  method  of  stretching  and  drying.  Starched  muslin 
dried  over  any  of  the  ordinary  machines  or  "  stenters  "  has  a  hard,  "  board v  " 
feel,  is  rigid,  and  inelastic  and  rough  to  the  touch.  In  order  to  overcome 
these  defects  it  is  dried  and  stretched  over  a  specially  constructed  "stenter" 
known  as  a  "Jig  Stenter."  In  this  machine  the  clip  chains  travel  forward  along 
the  frame  with  a  "  to  and  fro  "  movement  in  the  direction  of  their  length,  each 
chain  advancing  and  retreating  in  turn  so  that  the  cloth  gripped  between  them 
is  stretched  by  the  constant  backward  and  forward  movement  of  its  selvedges. 
The  arrangements  for  damping  and  drying  are  exactly  like  those  in  the  ordinary 
stenter ;  in  fact  the  Jig  Stenter  is  generally  designed  to  work  at  will  as  an 
ordinary  stretching  machine,  the  Jig  Motion  being  simply  an  extra  move- 
ment. The  effect  of  stretching  and  drying  or  Jigging  the  cloth  in  this 
manner  is  to  cause  the  warp  and  weft  threads  to  rub  against  each  other,  and 
thus  to  prevent  them  sticking  together  when  the  stiffening  is  dry.  Batiste 
finished  muslins  have  a  soft,  full,  springy  "feel,"  something  like  that  of  silk, 
but  without  its  lustre  ;  they  are  perfectly  free  from  hardness,  and  possess  a 
certain  amount  of  elasticity  which  enables  them  to  drape  well  without  falling 
into  clinging  folds. 

(4)  Calendering. — A  calender  is  a  machine  having  heavy  cylinders  revolving 
when  in  work  almost  in  contact  with  each  other,  so  that  cloth  passing  between 
them  is  smoothed  and  glazed  by  their  pressure.  The  degree  of  glazing  depends 
on  the  amount  of  pressure  put  upon  the  cloth. 

Ordinary  calenders  consist  of  an  iron  bowl  in  the  centre,  with  two  paper  or 
compressed  cotton  bowls  above  and  below.  The  iron  bowl  is  hollow,  so  that  it 
can  be  heated  by  steam  or  gas,  a  contrivance  which  is  required  for  certain 
finishes. 

When  a  very  high  glaze  is  required,  use  is  made  of  the  "Friction  Calender." 
This  machine  consists  of  one  hollow  chilled  iron  bowl,  arranged  to  be  heated  by 
steam  or  gas,  one  paper  bowl  above  it,  and  above  that  a  second  and  smaller  iron 
bowl,  which  works  at  a  higher  speed  than  the  two  lower  ones,  and  thus  causes 
friction.  The  action  of  the  friction-bowl  results  in  the  production  of  an  exceed- 
ingly brilliant  glass-like  glaze,  which  can  be  controlled  either  by  reducing  the 
speed  of  the  bowl  in  question  or  by  decreasing  its  pressure  on  the  fabric. 

In  the  embossing  calender  (for  producing  the  moirr  finish)  a  variety  of 
figures  are  impressed  on  the  cloth  by  an  engraved  steel  roller  working  between 
two  paper  bowls  under  heavy  pressure.  The  engraved  bowl  or  roller  may  be 
heated  from  inside  by  gas  or  steam  according  to  requirements. 

The    well-known    "silk   or    Schreiner"    finish    is    obtained    by   embossing 
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mercerised  oloth  with  a  series  of  fine  oblique  lines  in  a  machine  of  this  desorip 
bion.  'I'he  engraved  steel  roller  carries  up  to  266  lines  to  the  inch,  and  when 
these  are  impressed  on  the  cloth  under  great  pressure  they  form  thereon  a 
multitude  of  minute  and  highly  glased  ridges,  From  the  sides  of  which  a  large 
amounl  of  light  is  reflected.  Embossed  in  this  manner  the  fahric  acquires  a 
beautiful  soft  sheen,  totally  different  from  the  brilliant  glaze  produced  in  the 
swishing  or  friction  calender.  Different  qualities  of  sheen  may  be  obtained  by 
replacing  the  plain  line  pattern  of  the  "Schreiner  Finish"  by  various  figured 
patterns  such  as  moire,  watered,  cross-hatched,  honeycomb,  and  any  other 
delicately  engraved  close-set  deei 

For  producing  embossed  patterns  in  higher  relief  than  can  be  obtained  by 
passing  the  goods  between  one  dead  smooth  and  one  engraved  cylinder,  the  cloth 
is  passed  between  two  engraved  rollers,  the  one  carrying  the  design  in  relief,  the 
other  with  the  design  in  intaglio.  Either  one  or  the  other  may  be  heated  as 
required. 

In  addition  to  its  employment  for  the  "Schreiner  Finish"  and  its  allied 
styles,  the  liner  and  more  delicate  sort  of  embossing  is  largely  used  for  the 
production  of  figured  effects  on  heavily  surface-starched  bookbinding  cloth. 
In  this  case  the  cloth  is  frequently  weighted  and  filled  with  China  clay  or  other 
plastic  substances  mixed  with  thick  starch  paste,  which  is  coloured  to  the 
desired  shade  by  the  addition  of  dyestufts.  The  coloured  paste  is  applied  either 
by  printing  or  in  a  back  starching  machine,  and,  after  diving,  the  goods  are 
simply  calendered  and  embossed  without  any  further  treatment  for  the  fixation 
of  the  colour. 

Watered  or  moire  effects  on  the  hack  (or  face)  of  various  classes  of  calico 
may  also  be  obtained  by  passing  two  pieces  at  once  through  the  calender,  back 
to  Lack,  or  face  to  face,  as  the  ease  may  be.  The  rough  surfaces  presented  by 
the  warp  and  weft  threads  of  each  of  the  sides  in  contact  act  in  much  the  same 
manner  as  engraved  rollers  towards  each  other,  and,  under  the  great  pressure 
of  the  calender  bowls,  they  mutually  emboss  each  other,  with  the  production 
of  an  ever  varying  "watered"  or  moir>'  effect.  The  cause  of  the  "watering "is 
due  to  the  crossing  of  the  respective  threads  of  the  two  pieces,  whereby  they 
become  more  flattened  in  some  parts  than  in  others,  and  consequently  more 
highly  glased,  in  which  condition  they  naturally  reflect  light  unevenly.  The 
effect  in  a  repeating  pattern  is  obtained  by  engraving  an  embossing  roller 
with  two  distinct  series  of  fine  lines,  the  one  crossing  the  other  at  various  angles 
according  to  kind  of  "  watering  "  required. 

In  what  is  known  as  a  "  chesting  calender"  there  are  at  least  five  cylinders 
or  bowls,  the  middle  one  being  of  iron  and  hollow,  so  as  to  be  heated  by  gas  or 
■  .  the  extreme  top  and  bottom  bowls  being  also  of  iron,  with  a  compressed 
paper  bowl  between  each  of  them  and  the  centre  bowl.  In  "chesting,"  the  cloth 
passes  continuously  between  each  pair  of  bowls,  and  instead  of  running  out  of  the 
machine  as  it  leaves  the  last,  it  is  wound  on   the   uppermost  iron  bowl,  which   is 

s] tally  arranged  to  allow  for  the  increasing  pressure  due  to  the  increase  in  its 

si,'e  (or  diameter)  brought  about  by  each  additional  thickness  of  cloth  wound 
round  it.  When  a  sufficient  quantity  of  cloth  has  been  wound  on,  no  more  is  fed 
into  the  machine,  and  the  top  bowl,  with  its  load  of  cloth,  is  then  revolved  under 
constantly  increasing  pressure  until  the  desired  result  is  judged  to  be  attained. 

\t  this  point  the  direction  of  the  "chesting  bowl  "  is  reversed,  and  the  cloth 
transferred  from  it  to  a  batching  roller;  whilst  batching,  the  pressure  on  the 
cloth  is  relieved,  only  sufficient  being  retained  to  prevent  the  chesting  bowl  from 
overrunning  the  batching  apparatus.  In  modem  machines  a  special  brake 
motion  is  provided  for  this  latter  purpose.  "Chesting"  is  never  employed  for 
printed  sroods,  and  therefore  calls  for  no  further  description.  Various  types  of 
calenders  are  illustrated  in  Plates  IX.,  X.,  XI.,  and  XII. 

36 
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Another  method  of  giving  a  gloss,  and  at  the  same  time  a  thick,  silky 
feel,  to  sateen  cloth,  etc.,  is  that  known  as  "Beetling."  A  great  variety  of 
"Beetle  finishes"  are  produced,  but  they  all  depend  upon  the  principle  of  giving 
heavy  elastic  blows  to  the  "  piece  "  with  great  rapidity.  In  order  that  each 
part  of  the  cloth  may  be  uniformly  "  hammered  "  the  goods  are  beamed  on  heavy, 
slowly  revolving  rollers  of  iron,  situated  immediately  beneath  a  row  of  beaters 
or  "  beetle  hammers."  In  the  old  form  of  machine  these  beetles  consist  of  stout 
balks  of  timber,  raised  and  allowed  to  fall  on  the  cloth  by  means  of  cams  which 
alternately  engage  with  and  release  a  projecting  peg  fixed  at  the  back  of  the 
hammer.  In  modern  machines  these  simple  appliauces  have  been  replaced  by 
leather-faced  "beetle  hammers,"  actuated  by  steam  power  through  the  medium 
of  cranks  and  connecting  rods,  and  provided  with  springs  to  increase  the  elasticity 
of  their  blows.  The  massive  iron  "beams"  or  rollers  upon  which  the  goods  are 
wound  revolve  slowly  during  the  whole  process  of  "beetling,"  so  that  every 
square  inch  of  the  cloth  receives  identical  treatment.  The  various  finishes  are 
obtained  by  varying  the  duration  of  the  hammering,  the  thickness  of  the  stiffening 
mixtures  previously  applied  to  the  fabric,  and  by  other  methods,  such  as  winding 
on  two  pieces  back  to  back,  etc. 

Plate  XIII.  illustrates  Mather  &  Piatt's  Patent  "Beetling  Machine." 

In  all  operations  connected  with  starching,  calendering,  embossing,  and 
beetling  it  is  highly  important  that  the  cloth  should  pass  through  the  processes 
at  the  full  open  width,  without  a  crease.  To  ensure  this  condition  brass 
expanding  rollers,  expanding  cones,  and  corrugated  brass  or  hard-wood  scrimp 
tension  rails  are  placed  in  front  of  all  machines  used  in  finishing.  In  starching 
and  stiffening  generally  a  crease  or  scrimp  or  double  edge  merely  gives  rise  to 
unsatisfactory  and  irregular  work,  and  is  not,  as  a  rule,  likely  to  result  in  any 
damage  to  the  fabric.  But  in  calendering,  embossing,  and  beetling,  where  the 
cloth  is  subjected  to  enormous  and  sometimes  grinding  pressure,  the  least  crease 
constitutes  a  grave  source  of  danger,  and  in  the  bulk  of  cases  results  in  a  more 
or  less  extensive  tear.  Apart  from  injury  to  the  fabric,  however,  the  presence 
of  a  crease  or  doubled-over  selvedge  invariably  damages  the  delicately  engraved 
rollers  of  the  Schreiner  calender ;  and  as  the  re-engraving  of  these  involves 
considerable  expense,  it  is  obvious  that  the  utmost  care  should  be  taken  to  avoid 
exposing  them  to  risks  at  the  hands  of  careless  or  ignorant  workmen. 

After  finishing,  the  printed  goods  are  plaited  in  folds  of  a  definite  length  on 
special  Plaiting  and  Measuring  Machines,  which  can  be  regulated  to  lay  the  cloth 
in  regular  folds  of  either  a  yard  or  a  metre,  or  fractions  of  these  standards.  All 
that  then  remains  to  be  done  is  to  cut  off  a  certain  number  of  folds,  make  them 
up  into  attractive  packages  (in  England  generally  containing  30  yards  of  cloth), 
arranged  so  that  the  quality  of  the  article  can  be  easily  seen  and  examined, 
ticket  the  packages  with  distinguishing  tickets  denoting  the  pattern,  quality. 
class,  width,  and  length  of  the  cloth,  and  any  other  particulars  required  by  the 
market,  and  finally  to  bale  them  up  and  consign  them  to  their  destination. 

For  fuller  particulars  relating  to  the  production  of  the  scores  of  "  finishes  "  in 
general  use,  the  reader  is  referred  to  the  standard  works  on  the  subject,  namely : 

Finishing  of  Cotton  Goods:  Depierre. 

Chemistry  and  Practice  of  Fini  shiny  Cotton  Goods;  Bean  and  M'Cleary,  1905. 

Finishing  of  Textile  Fabrics  ;  Beaumont,  1909. 
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WOOL  PRINTING. 

Compared  with  the  printing  of  cotton,  that  of  wool  is  a  Bimple  matter  in  bo  far 
as  the  fixation  of  dyestuffs  is  ooncerned.  For  most  dyestuffs,  the  wool  fibre  has 
a  muoh  greater  affinity  than  cotton,  so  much  so  indued  that  hy  far  the  greater 
number  of  them  are  sufficiently  fixed  on  wool  without  the  employment  of  any 

mordant  whatsoever.  This  is  notably  the  case  with  the  majority  of  the  basic 
coal-tar  colours,  which,  when  applied  to  cotton,  can  only  be  fixed  as  tannin  or 
riii, Hue  lakes,  or  by  means  of  albumen  On  cotton,  too,  the  acid  colours  cannot 
be  satisfactorily  fixed  at  all,  whereas  for  wool  they  constitute  the  moBt  valuable 

group  Of  Colouring  matters,  since  they  yield  exceedingly  bright  and,  for  most 
purposes,  sufficiently  fast  colours.  On  wool,  however,  as  on  cotton,  the  fastest 
shades  are  produced  by  means  of  the  mordant  dyestidt's,  which  are  applied  in 
much  the  same  way  as  to  cotton.  In  won]  printing  the  mordant  colours  arc 
only  used  when  fastness  is  of  more  importance  than  brightness,  or  when  tin- 
shade  required  can  be  obtained  from  them  more  readily  than  from  other  i 
of  colouring  matters.  To  some  extent  the  direct  colours  are  also  printed  on 
wool,  but  their  application  is  limited,  since  they  are  inferior  in  brightness  to 
the  acid  and  basic  colours.  The  chief  use  of  direct  colours  in  wool  printing 
is  for  dyeing  ground  shades  that  arc  afterwards  to  be  discharged  with  stannous 
chloride  or  hydrosulphite. 

The  natural  affinity  of  wool  for  colouring  matters  is  greatly  enhi 1  by 

preparing  it  in  tin  salts,  and  by  acting  upon  it  with  chlorine.  This  latter 
process  was  invented  by  John  Mercer,  who  found  that  in  "chlorinated"  wool 
the  depth  of  the  colours  was  greatly  increased,  sometimes  even  to  double  that 
otherwise  obtainable.  Only  by  chlorinating  the  wool  is  it  possible  to  bring 
about  the  full  development  of  most  colours,  and  thus  to  ensure  the  utilisation  of 
the  dyestuffs  to  the  best  advantage. 

Before  being  printed,  the  woollen  goods  require  bleaching  in  either  sulphurous 
acid  gas,  bisulphite  of  soda,  or  hydrogen  peroxide.  The  last  two  methods  are 
most  commonly  employed  in  printworks. 

In  the  "Bisulphite  Process"  the  goods,  after  properly  scouring  in  alkaline 
baths,  arc  well  washed  and  squeezed,  and  then  passed  alternately  through  baths  of 
bisulphite  of  soda  and  hydrochloric  acid  :  or  they  arc  slop-padded  in  bisulphite  of 
soda,  and  then  steamed  for  a  short  time.  After  bleaching,  the  goods  are  prepared 
in  Btannate  of  B0da  Or  chloride  of  tin,  followed,  except  for  very  light  pattern-, 
by  a  run  through  a  weak,  acidulated  solution  of  bleaching  powder.  They  are 
then  thoroughly  washed.  Bqueezed,  and  dried  up  ready  for  printing.  There  are 
several  methods  of  both  " chlorinating "  and  "preparing  in  tin,"  and  sometimes 
the  sequence  of  the  operations  is  reversed.  In  some  cases  the  tin  preparation  is 
omitted,  and  the  pieces  chlorinated  and  bleached  in  a  continuous  manner  by 
being  passed  successively  through  baths  of  bisulphite  of  soda,  bleaching  powder, 
and  sulphuric  acid. 
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For  delaines  (mousseline  de  laine),  which  are  the  fabrics  mostly  used  for 
printing,  the  following  process  of  preparing  the  goods  for  printing  has  given  good 
results : — 

a.  Scouring. — (1)  Wash  the  goods  in  the  rope  form  in  hot  water  (60°  C.) 
for  |  hour. 

(2)  Soap  with  10-15  per  cent,  (on  the  weight  of  the  goods)  Marseilles  soap 
for  |  hour  at  60*  C. 

(3)  Wash  well  in  water,  hydro-extract,  and  bleach. 

b.  Bleaching. — (1)  Pass  the  goods  in  the  open  width  through  a  solution 
composed  of — ■ 

j  1  part  peroxide  of  hydrogen  (10  vols.); 
1  4  parts  water  ; 
I  and  sufficient  ammonia  to  make  slightly  alkaline. 


QQWJ 
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Fio.  80. — Chlorination  beck. 


After  passing  through  this  solution  the  goods  are  rolled  up  in  the  wet  state 
and  allowed  to  lie  24  hours  ;  they  are  then  washed  and  passed  through  a  solution 
of  bisulphite  of  soda,  the  concentration  of  which  varies  according  to  the  discolor- 
ation of  the  material. 

(2)  Bisulphite  Bath. 

(       1  part  bisulphite  of  soda  70°  Tw. 
\  2-8     „     water. 

Roll  up  again  in  the  wet  state  and  allow  to  lie  a  few  hours  ;  then  pass 
directly  through  sulphuric  acid  2°-2£°  Tw,,  and  finally  wash  thoroughly,  hydro- 
extract,  or  squeeze  out  the  excess  of  water. 

c.  Chlorinating. — This  process  is  carried  out  in  a  wooden  or  stone 
cistern  furnished  with  guide  rollers  and  squeezing  bowls,  and  capable  of 
holding  about  2500  litres  of  liquor.  Above  the  cistern  or  beck  a  hood  is 
fixed  to  carry  off  the  fumes  of  chlorine  liberated  during  the  operation. 
See  fig.  80. 
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The  chlorinating  beck  is  charged  differently  according  t<>  the  style  of  work 
in  hand.     Thus — 

(1)  Foh  White  Grounds.  Fob  Dark  Blotoebs. 

2000  litres.  2000  litrea  water. 

12     ,,  40     ,,     bleaching  powder  sol.  II    Tw. 

8     „  2C     ..     bydroohlorio  aoid  32°  Tw. 

The  goods  pass  through  these  solutions  in  from  15-20  seconds,  and  for  each 
piece  the  baths  are  replenished  by  adding — 

Fob  Whits  Grounds,  Fob  Blotohhs. 

J  litre.  _ .',  litres  bleaching  powder  sol.  10°  Tw. 

4i     „  li      ,,      water. 

i     „  li      „      hydrochloric  aoid  32°  Tw. 

(2)  Wash  will  in  plenty  01' water,  and  dry  up  through  a  dilute  solution  of 
glycerin  on  a  stentering  machine.  The  presence  of  a  little  glycerin  enables  the 
fibre  to  absorb  the  colour  better,  and  is  generally  an  advantage,  especially  during 
the  subsequent  steaming  of  the  printed  goods. 

d.  Tin  Preparation. — (1)  Pass  the  goods  twice  through  stannate  of  soda 
at  10°  Tw.     Squeeze,  and  then  pass  at  once  through  — 

(2)  Sulphuric  acid  2°  Tw.,  or  hydrochloric  acid  2"  Tw.  ;  wash  well  and  dry. 

Another  method  of  preparing  wool  is  first  to  pass  through  stannate  of  soda 
10°  Tw.,  then  through  hydrochloric  acid  2°  Tw.,  and  finally  through  bleaohing 
powder  solution  li"  Tw.,  followed  by  a  good  washing  and  drying.  The  first 
method  described,  however,  is  generally  considered  to  give  the  best  all-round 
results. 

If,  during  the  course  of  "chlorinating,"  the  wool  is  observed  to  turn  yellow, 
its  speed  through  the  liquor  must  be  increased,  or  the  strength  of  the  liquor 
must  be  diminished  until  the  defect  is  notified  It  is  necessary  also  to  have 
always  an  excess  of  acid  in  the  chlorinating  liquor,  otherwise  apparently 
factory  goods  will  develop  yellow  stains,  extending  throughout  their  whole  length, 
in  the  steaming  process.  To  guard  against  any  risk  of  this  happening  in  the 
case  of  white  ground  prints,  it  is  a  common  practice  to  prepare  the  goods  in 
stannie  hydrate  only,  omitting  the  chlorine  treatment  altogether.  In  most  1 
however,  it  is  usual  to  give  the  pieces  a  treatment  in  bleaching  powder,  whether 
for  white  grounds  or  not ;  and  even  when  the  "chlorinating."  as  such,  is  omitted, 
it  is  not  unfrequently  the  custom  to  add  about  i  litre  of  bleaching  powder 
solution  4°  Tw.  to  the  acid  bath  used  in  the  "tin  preparation"  (i  litre,  that 
is,  for  every  50  yards  passing  through  the  acid). 

The  stronger  the  ehlorination,  the  greater  the  affinity  of  the  wool  fibre  for  acid 
colours;  but  it  is  important  to  note  that  the  stronger  the  treatment,  the  yellower 
in  shade  and  t  hi  1  harder  to  the  touch  does  it  become.     According  to  Pokorny 

Dyers  and  Vol.,   1908,  p.  144),  the  ehlorination  of  woo 
its  affinity   for  basic  colours,   whereas  the  treatment  with  strong  bisulphite  of 
soda  increases  the  affinity  of  wool  for  these  colours. 

Printing  and  Steaming. — The  printing  of  woollen  piece  goods  is  performed  in 
the  usual  manner,  either  by  machine  or  by  block.  Practically  all  wool  colours 
are  suitable  for  machine  printing  ;  but  in  block  printing,  care  must  be  taken  to 
use  only  such  colours  as  require  considerable  heat  for  their  fixation  on  the  fibre, 
or  of  which  the  fixation  can  be  retarded  by  the  addition  of  certain  ingredients, 
such  as  stannous  chloride,  stannic  chloride,  tungstate  of  soda,  bisulphite  of  soda, 
and  phosphate  of  soda.  The  less  easily  a  colour  dyes  wool  in  the  cold,  the  more 
likely  is  it  to  "equalise"  well  at  the  repeats  of  a  block  printed  pattern  in 
steaming.  On  the  contrary,  colours  for  which  wool  has  greal  affinity  are  unsuit- 
able for  block  printing,  because  they  become  fixed  on  the  fibre  at  once  all 
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and  thus  render  impossible  the  merging  of  the  colour  of  one  "  repeat "  into  that 
of  the  repeat  nest  applied.  Such  colours  invariably  yield  uneven  results,  whereas 
those  which  are  only  developed  and  properly  fixed  in  steaming  produce  the 
utmost  degree  of  uniformity  possible  to  block  printing  by  hand.  These  remarks 
apply  more  particularly  to  the  printing  of  "  blotches"  and  large  spaces  of  colour, 
— a  style  of  work  in  which  a  smooth,  level  print  is  of  the  greatest  importance. 
For  small  patterns  in  many  colours,  it  is  unnecessary  therefore  to  pick  and  choose, 
since  the  repeats  of  such  patterns  are  usually  arranged  to  be  invisible  under  any 
conditions. 

With  respect  to  machine  printing,  there  are  also  several  precautions  to  be 
observed  if  the  best  results  are  to  be  secured.  For  heavy  patterns  and  all 
blotches  the  rollers  must  be  deeply  engraved,  and,  in  general,  delicate  engraving 
of  any  sort  is  to  be  avoided.  The  cylinder  of  the  printing  machine  ought  to  be 
"  lapped "  more  thickly  than  for  calico  printing,  and  the  blanket  must  be  as 
soft  and  thick  as  possible.  It  is  very  important  to  dry  the  printed  pieces  at 
a  moderate  temperature,  so  that,  as  they  emerge  from  the  drying  apparatus, 
they  are  only  just  dry,  or  better,  just  slightly  damp.  In  some  cases,  even,  the 
goods  are  plaited  down  between  grey  cloths,  without  any  other  drying  than  is 
obtained  in  this  way,  though  usually  they  are  passed  through  the  ordinary 
hot-air  apparatus,  at  a  temperature  adjusted  to  fulfil  the  required  conditions, 
namely,  gentle  drying,  with  the  retention  of  a  trace  of  moisture. 

In  steaming,  the  presence  of  moisture  is  absolutely  essential.  The  degree  of 
humidity  of  the  goods  exercises  great  influence  on  the  fixation,  regularity,  and 
brightness  of  the  colours:  if  goods  are  not  sufficiently  damp,  the  fixation  of  the 
colours  is  imperfect,  and  they  wash  out  a  good  deal,  staining  the  surrounding 
parts  of  the  cloth  ;  conversely,  if  the  fabric  is  too  damp,  the  colours  "  run,"  and 
the  sharpness  of  the  impression  suffers  in  consequence.  In  general,  the  required 
degree  of  humidity  is  obtained  by  wrapping  the  printed  goods  in  damp  "  greys  " 
containing  from  5-15  per  cent,  of  moisture,  according  to  thickness  or  dnmess  of 
the  woollen  material  to  be  steamed. 

The  steaming  operation  is  usually  effected,  without  pressure,  in  a  "  cottage 
steamer"  ;  but  a  wooden  box  or  a  brick  chamber  may  be  utilised  so  long  as  the 
steam  employed  is  moist.  The  moisture  is  introduced  by  blowing  the  steam 
through  water  contained  in  a  small  tank  situated  at  the  bottom  of,  or  beneath, 
the  steaming  box,  and  suitable  arrangements  are  made  to  prevent  the  pieces 
being  splashed.  The  moister  the  steam,  the  deeper  and  brighter  the  resulting 
colours ;  too  much  moisture,  however,  is  to  be  avoided,  lest  the  colours  run, 
and  spoil  the  whole  print.  The  pressure  ought  never  to  exceed  that  correspond- 
ing to  a  rise  of  2-4  inches  in  a  small  water  manometer  attached  to  the  steaming 
apparatus.  The  duration  of  steaming  depends  upon  the  weight,  intensity,  and 
nature  of  the  colours  printed  ;  darker  colours  require  a  longer  treatment  than 
light  ones.  In  some  instances,  notably  for  delicate  floral  patterns,  the  goods 
are  steamed  twice,  being  damped  if  necessary  between  the  two  operations. 

The  treatment  of  printed  woollen  fabrics  after  steaming  is  much  simpler 
than  that  of  calico  prints.  Patterns  on  woollen  goods  are  always  produced 
either  by  direct  printing  or  by  discharging  dyed  grounds,  so  that  there  are  no 
dyeing,  fixing,  or  clearing  processes  to  complicate  the  after-treatment.  The 
usual  treatment  after  steaming  is  simply  to  wash  the  goods  in  the  loose  rope 
form  in  a  copious  supply  of  fresh  running  water. 

The  first  wash  may  sometimes  be  followed  by  a  second  in  warm  water,  but, 
generally  speaking,  a  thorough  wash  in  cold  water  is  sufficient  for  most  purposes. 

During  the  washing,  provision  must  be  made  against  the  fixation  of  loose 
colour  on  the  white  parts  of  the  pattern.  With  cold,  hard  water  this  rarely 
occurs  if  the  steaming  has  been  properly  carried  out,  but  if  warm  water  or 
very  soft  water  is  used  it  is  advisable  to  add  a  little  chalk  to  the  water  in 
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the  washing  machines.  This  frequently  precipitates  the  washed-off  colour, 
and  tlms  prevents  its  fixation  on  the  cloth. 

After  washing,  the  goods  are  hydro-extracted,  and  finally  dried  on  the 
Btentering  machine.  Soaping  is  rarelj  employed  fur  print ci  1  woollens,  except 
where  the  whole  of  the  colour  combinations  is  got  up  in  fast  mordant  colours. 

The  following  are  a  few  examples  of  various  types  of  colours  suitable  for 
wool  printing  by  machine:  most  of  them  have  been  found  to  stand  a  light 
soaping  at  70°  C. 

(a)    Arm   COLOURS. 

Scarlet: —  40  gnus.  Ponceau  F.R.K.K.  (Cassella). 

500     „      water. 

100      „      acetic  acid  9°  Tw. 

160      ,,       gum  Senegal  solution  50  per  cent. 

200      „      British  gum. 

1000 
Violet: — As  Scarlet,  but   use    Formyl   violet    S.   4    B.  (Cassella),  and  add 
20  grms.  of  oxalic  acid. 

Yellow  :—  40  grms.  Tartra/.ine  ().  (M.,  L.  &  B.). 

40      ,,       tartaric  acid. 
920      ,,      gum  Senegal  or  British  gum  thickening, 

iooo 

Orange: —  40  grms.  Victoria  yellow  cone.  (M.,  L.  &  !'».). 

500      „       water. 

80      ,,      acetic  acid  9    Tw. 
160      ,,      50  per  cent,  gum  Senegal  solution. 
200      ,,      British  gum  (dry). 
20      ,,      oxalic  acid. 

1000 

Navy    BLUB  : —    As  Orange,  but  use  Anthracene  acid  blue  D. 
Dare   Blub:—             „  ,,        Brilliant  blue  For  wool  B. 

Bright  Blue: —  ,,  ,,        Patent  blue  V. 

Navy   Blotch: —  25     ltiius.  Cliromotrope  6   B. 

12'5      „  Patent  blue  V. 

25      „  Acid  violet  N. 

0  5      „  Victoria  yellow  cone. 

20         „  oxalic  acid. 

50        „  sulphate  of  alumina, 

4005      ,,  water. 

499-0      ,,  8  per  cent,  tragacanth  thickening. 

1000       Boil  together. 

ChOCOI  mi::--  LG  grms.  Aeid  violet  N. 

16  ,,  Victoria  yellow  cone. 

9  „  Ponceau  F.R.R.R. 

20  ,,  oxalic  acid. 

10  „  glycerin. 

400  „  water. 

520  „  6  per  cent  tragacanth  thickening. 

10  „  turpentine. 

1000 
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Red: — As  Scarlet,  but  use  Brilliant  croceine  7  B. 

Cyaxol  Blue  (very  pure  and  bright) : — 

15  grms.  Cyanol  extra. 
150      „      water. 

10      „      ammonia  25  per  cent.     Dissolve,  and  add- 
660      „      50  per  cent,  guru  Senega]  thickening. 
115      ,,      acetate  of  ammonia.     Cool,  and  add — 

i'">      ,,      acetic  acid  9°  Tw. 

25      „      glycerin. 

1000 

•40  grms.  Acid  gTeen  extra  cone. 
500      ,,      water. 
100      ,,      acetic  acid  9°  Tw. 
160      ,,      50  per  cent.  Senegal  thickening. 
200      „      British  gum  (dry). 


Green  :- 


Olive  :  — 


Brown- 
Black: 


Claret  :- 


grms.  Naphthol  green  B. 
„      water. 

„      British  gum  powder. 
„      gum  Senegal  thickening  50  per  cent.     Dissolve 

and  add — 
„      chlorate  of  soda. 
„      water.     Cool,  and  add — 
„      acetic  acid  12=  Tw. 

pyrolignite  of  iron  24°  Tw. 


1000 

60 

465 

200 

125 

J    30 
1    60 

35 

25 

1000 

2-6  parts  Chocolate. 

1-1  „  Orange. 
|     75  grms.  Naphthol  black  B. 

10  „  Thiocarmine  R.  Taste. 

I  250  ,,  water.     Mix  well,  and  add — 

(  250  .,  gum  Senegal  thickening  50  per  cent. 

|  200  „  British  gum  powder.     Boil,  cool  a  little,  and  add- 

I     1 7  ,.  chlorate  of  soda. 

)    50  ,,  water.     Cool,  and  add — 

|     15  .,  sulphate  of  alumina. 

I    15  ,,  sulphuric  acid  16S°  Tw. 

|  IIS  „  water. 


1000 


75  grms.  Amaranth  P.. 


)  400 

(150 

f    80 
I    60 

1000 


water. 

gum  Senegal  thickening  50  per  cent. 

British  gum. 

Heat  to  dissolve,  cool,  and  add — 
acetic  acid  12    Tw. 
water. 


Most  of  the  acid  colours  on  the  market  may  be  applied  like  Amaranth  B.,  or 
with  a  little  oxalic  acid  in  place  of  acetic  acid  :  citric  and  tartaric  acids  are  also 
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used  ;  and  when  the  tree  :iriils  precipitate  the  colouring  matter  in  the  printing 
paste  they  may  be  replaced  with  their  respective  ammonia  salts,  from  which  the 
acid  is  sot  free  in  steaming. 

For  block  printing,  sulphate  of  alumina,  tungstate  of  soda,  and  stannic 
chloride  are  employed  to  retard  the  fixation  ;  they  act  by  converting  the  colour- 
ing matter  into  an  extremely  fine  precipitate,  which  is  fixed  in  steaming.  Very 
insoluble  acid  colours  require  to  be  applied  in  neutral  solutions,  otherwise  they 
both  work  badly  and  give  "specky"  prints.  In  snob  cases  they  are  mixed  with 
ammonium  oxalate,  which  splits  up  in  steaming,  and  supplies  the  acidity  necessary 
to  the  full  development  of  the  colour  on  the  fibre.  Small  amounts  of  ammonia 
are  also  frequently  added  to  sparingly  soluble  dyesttUTS,  and  they  usually 
improve  the  levelling  of  the  colour. 

(b)  Basic  Colours. 
The  employment  of  basic  colours  on  wool   is  very  limited,  owing  to  the  fact 
that  they  are  much  looser  to  light  than  on  cotton,  or  than  the  acid  colours. 
They  arc   usually  printed  with    acetic    or    other  organic  acids,  and  sometimes 
tannic  acid  is  added  for  their  better  fixation. 
Printing  Paste. 

(  Basic  dyestuff  . 
)  Acetic  acid  9°  Tw. 
\  Water 


I. 

II. 

25 

25 

100 

100 

210 

160 

20 

20 

150 

150 

495 

495 

\  Tartaric  acid 
British  gum 
Gum  tragacanth  6  per  cent. 

Boil,  cool,  and  add — 
Acetic  acid  tannin  sol.  50  per  cent.    .  ...  50 

1000         1000 
These  two  recipes  are  suitable  for  all  basic  colours. 

(c)  Eosines. 
The  following  formulas  are  all  suitable  for  the  printing  of  Eosines  :- 


I. 

11. 

III. 

IV. 

Colouring  matter     . 

45 

10 

10 

10 

Water     .... 

380 

280 

100 

100 

Gum  Senegal  50  per  cent. 

275 

700 

730 

730 

British  gum    . 

200 

Acetic  acid 

100 

Phosphate  of  soda  . 

40 

Acetate  of  soda 

40 

Soda  ash 

10 

Stannous  chloride    . 

20 

20 

Water    .... 

100 

100 

The  presence  of  stannous  chloride  produces  yellower  shades  and  acts   favour 
ably  with  regard  to  the  "bleeding  "of  the  colours.     All  brands  of  Eosine, 
Bengale,  Erythrosine,  Phloxine,  and  Uranine,  etc.,  are  applicable  by  any  of  the 
above  four  recipes. 

(d)  Direct  Colours. 

The  application  of  the  Diamine  colours  will  sufficiently  illustrate  the  possi- 
bilities of  the  direct  colours  in  wool  printing. 

They  are  distinguished  by  their  fastness  to  washing,  and  even   to  milling,  by 
their  good  levelling  properties,  and  by  the  sharpness  of  the  impression  they  give 
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of  the  engraved  pattern.     The  Diamine  colours  (and  other  direct  dyestuffs)  are 
printed  with  an  addition  of  acetic  acid,  according  to  the  following  recipes.     After 
printing,  they  are  steamed,  washed,  and  dried  in  the  manner  usual  for  wool,  and 
they  can  therefore  be  employed  in  combination  with  any  other  wool  colour  :— 
Direct  Colours  for  Wool  Printing. 
40-60  grms.  Direct  colour. 
300      „      water. 

300      „      gum  Senegal  thickening  50  per  cent. 
200      ,,      British  gum.     Boil,  cool,  and  add — 
90      „      acetic  acid  12°  Tw. 
70-50      „      water. 

1000 
Suitable   for   Diamine   blues   2   B.,  3  B.,  and   Diamine  sky  blue,  Diamine 
scarlet  B.  and  3  B.,  all  of  which  are  most  useful   for  printing  heavy  patterns 
for   dress   goods.       Other   direct  colours  (Diamines  included)  are  applied  in  a 
similar  way,  and  various  compound  shades  can  be  readily  obtained  by  mixing. 

(e)  Mordant  Colours. 

The  vegetable  extract  colours  are  printed  with  exactly  the  same  pastes  as 
are  used  for  cotton.     The  Alizarin  colours,  however,  require   the    presence    of 
acid  or  acid  mordants  to  yield  the  best  results,  as  for  example : — 
Alizarin  Bed. 

I    30  grms.  Alizarin  red  1  W.S.  (M.,  L.  &  B.). 
I  300      „      boiling  water. 


450 
50 
25 

145 


6  per  cent,  tragacanth  thickening.     Boil,  cool,  and  add — 
sulphate  of  alumina, 
oxalic  acid, 
water. 


1000 
Alizarin  Blue. 

J     40  grms.  Alizarin  blue  S. 

)  430      „  gum  tragacantli  6  per  cent. 

J    30      ,,  tartaric  acid. 

|  300      „  water. 

100      ,,  acetate  of  chrome  30"  Tw. 

100      ,,  starch  paste  10  per  cent. 

1000 

Alizarin  blue  may  be  toned  by  the  addition  of  acid  colours  such  as 
Patent  blue,  Formyl  violet  S.  4  B.,  Fast  acid  violet  A  2  B.,  Patent  green  O., 
and  Acid  green  B.X.  cone. 

The  mordant  colours  generally  give  somewhat  dull  shades,  and  are  only 
used  for  the  fastest  work,  such  as  the  printing  of  flags  and  bunting. 

Block  Printing  on  wool  requires  the  colours  to  be  specially  prepared  with 
a  view  to  preventing  their  fixation  on  the  fibre  in  the  cold.  Frequently,  too, 
the  cloth  undergoes  a  special  preparation  in  tin,  for  the  purpose  of  obtaining 
brighter  colours  than  are  otherwise  obtainable. 

The  preparation  is  effected  as  follows: — The  cloth,  "chlorinated"  as 
already  described,  is  first  well  washed  and  squeezed,  and  then  passed  through 
a  bath  containing 

I  200  litres  Tin  Liquor  W.B, 
I  400      „     water. 


{ 
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Tin   Liqtob  W.ll. 

12  kilos,  oxalic  acid. 

130      ,,     boiling  water.     Add,  whilst  stirring — 
112      „     stannate  ol  soda. 
i  L20      ,,     water  (boiling).     And  when  the  mixture  is  clear  add — 
In      ..      Ammonia  25  per  cent.     Make  up  to  250  litres  with  water. 
The   goods   pass   through   this  bath   in   the  open  width,  and  on  emerging 
excess  of  liquor  is  extracted   by  means  ol  a   pail  of  squeezing  rollers;  they  are 
then  allowed  to  lie  in  pile  for  3  hours,  and  finally   hydro  extracted  and  dried 
to  width  on  a  Btentering  machine,  without  washing. 

This  special  tin  preparation  has  not  merely  the  advantage  of  giving  brighter 
colours,  but  it  also  reduces  their  tendency  to  run  during  the  time  that  they  lie 
in  the  wet  state  on  the  printing  table. 

In  the  printing  of  wool  by  block,  it  is  advisable  to  commence  with  the 
outlines  (if  there  are  any),  and  to  print  these  in  colours  thickened  with  British 
gum  and  wheat  starch.  By  proceeding  in  this  manner,  the  possibility  of  the 
thinner  and  lighter  colours  running  into  each  other,  if  not  always  prevented 
entirely,  is  reduced  to  a  minimum.  The  spreading  of  a  lighter  shade  into  a 
dark  blue,  chocolate,  or  black  outline  is  unnoticeable,  whereas,  if  the  reverse 
were  to  occur,  the  effect  would  be  ruined. 

The  most  important  colours  for  block  printing  are  those  which  level  well 
during  the  steaming  operation,  and  of  these  the  following  are  amongst  the 
best: — Brilliant  cochineal  2  K.  and  4  It.,  Amaranth,  Ruby  red  A.,  Cyanol 
extra.  Formyl  violet  S.  1  1'..,  Xaphthol  black  B.,  Auramine.  1'hosphine, 
I  ranine,  Tartrazine,  Eosine,  Croceine  Orange  C,  Hose  Bengale,  Krythrosine, 
Quinoline  Yellow,  Palatine  Scarlet,  Scarlet,  Alkali  Blue,  Flavazine  and  Sulphon- 
carmine  ( '.  Besides  these,  almost  any  wool  colour  suitable  for  machine 
printing  may  be  employed  for  dark  shades  in  block  work. 

The  differences  between  the  composition  of  block-  and  machine-print ing 
colours  relate  mainly  to  the  preparation  of  blotch  colours  ;  for  floral  and  other 
light  patterns,  any  of  the  printing  colours  used  for  roller  printing  are  generally 
equally  well  adapted  to  block  work,  always  provided  that  the  "  repeats  "  of  the 
design  show  fully  completed  objects  on  the  block. 

The  following  typical   recipes    will    serve    as    illustrations    of   the    methods 
adopted  in  practice  for  the  preparation  of  colours  for  block  printing  by  hand. 
Dabk  Hi. ik  Outline  Colour. 

45  grms.  Fast  Blue  B.  I  >. 
725      .,      water. 

MO       .,       wheat  starch. 
150       ,,       British  gum. 

1000       Boil  and  cool. 
Chocolate  outlines  are  produced  from  a  mixture  of    Orchil   extract   with   a 
little  of  the  above  blue,  and  are  similarly  thickened. 
Black  Blotch. 

80    grms.  Xaphthol  black  B. 
400        „      water. 

126       ,,     gum  Labiche  (50  per  cent. 
)      2J      ,.      Acid  green  extra  cone. 

l|       ..      Tartrazine  0. 
I    35        „      water. 
(     14        „      sulphuric  acid  168°  Tw. 
I     40        ,,      water. 

1000 
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Navy  Blue  (Blotch). 

220  grins.  Gallazine  blue  A.  15  per  cent.  (Duraml  and  llugueuiii). 
220      „      water. 
45      ,,      acetin. 
7      „      ammonia  25  per  cent.     Boil,  and  add — 
f    80      „      China  clay. 
|     40      „      water. 

45      „      British  gum. 
333      „      tragacanth  thickening  6  per  cent. 
10      ,.      chlorate  of  soda. 


1000       Cool. 


Vahious  Blotches. 


Cyanol  extra 

Rose  Bengale 

Thioflavine  T. 

Brilliant  green 

Amaranth 

Orange  extra 

Formyl  violet  S.  4  B.     . 

Ruby  red  A. 

Water   .... 

Gum  Senegal  50  per  cent. 

Oxalic  acid    . 

Oxalate  of  ammonia, 

Tartaric  acid 

Acetic  acid  12°  Tw. 

Tungstate  of  soda  . 

Stannic  chloride  142°  Tw. 

Bisulphite  of  soda  90°  Tw. 

Ammonia 

Acetate  of  ammonia  solution 

Glycerin 

Acetate  of  soda 

Stannous  chloride 


Blue. 

Rose. 

GREEN. 

Maroon. 

Red. 

Claret. 

grms. 

16 

25 

'"8 
2 

"! 

0-5 
42 
7 
0-5 

"40 

55 

3 

0-5 

150 

320 

309 

330 

400 

301-5 

660 

600 

600 
"  8 

600 

10 

500 
30 

500 
15 

25 

8 

10 

30 

25 

25 

40 

10 

114 

25 

"35 

20 

1000 

1000 

1000 

1000 

1000 

1000 

In  preparing  the  above  colours,  the  colouring  matter  is  first  dissolved  in  a 
portion  of  the  water,  then  added  to  the  gum,  and  the  whole  warmed  together. 
After  cooling,  the  other  ingredients,  dissolved  separately  in  the  remaining  water, 
are  added  to  the  gum  colour  paste,  and,  after  well  mixing  and  straining,  the 
colour  is  ready  for  printing. 

The  above  recipes  may  be  employed  for  all  members  of  the  groups  to  which 
their  respective  colours  belong. 

Discharge  Styles  on  Wool. — In  common  with  most  of  the  direct  colours, 
the  majority  of  acid  Azo  colours  are  readily  dischargeable  by  reducing  agents, 
such  as  stannous  chloride,  stannous  acetate,  hydrosulphite-formaldehyde  com- 
pounds, and  mixtures  of  zinc  powder  with  bisulphite  of  soda,  and  this  property 
is  utilised  in  the  production  of  an  immense  variety  of  discharge  effects. 

The  following  two  lists  of  colours  include  respectively  (1)  those  colours 
suitable  for  dyeing  ground  shades  capable  of  being  discharged  in  white  and 
colours,  and  (2)  those  capable  of  resisting  the  discharge  pastes,  and  therefore 
suitable  for  the  production  of  coloured  discharges. 
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(a)   (!  ROUND   COLOURS   FOB    Winn:    DlSOHABGHS    WITH    "  1 1  rDBOSULPB  1 1 1 

L'l.iva/.ine.  '  teange  Extra 

\  so  rellow,  Brillianl  cochinealB. 

M . ■  t . 1 1 1 i  1  M'llnu  .  Atn:ir;uitli  I!. 

Milling  yellow  0.  P lean  K.K.,  K.  3  EL 

Victoria  yellows.  Lanafuohsrae  S.G.,  s.ll. 

Brilliant  orange.  Lanacj  I  blue  B. 

\  ictoria  scarlet.  „       violet  It.,  B.B. 

taid  green.  Naphthol  black  B. 

Patent  blue.  Naphthylamine  blacks. 

Ketone  blue.  Diamine  golden  yellow, 

Naphthalene  green.  „        scarlet  B.,  SB 

Anthracene  acid  browns.  ,,  rose  B. D. 

Acid  magenta.  „  pure  blue  F.F. 

Victoria  rubine  0.  ,,        brill,  blue  G. 

Naphthol  red  O.  ,,        green  G.  B. 

Claret  red.  Diaminogehe  extra 
And  similar  colours   which,  while  quite  as  suitable   for  the   purpose,  cannot  be 
mentioned  on  account  of  space. 

(6)  Colours  Suitable  fob  Colotjbed  Discharges. 
(  With  Stannous  Salts.) 

Eosine.  Auramine. 

Phloxine.  ELhodamine  6  G. 

Erythrosine.  Thioflavine  T. 

Rose  Bengale.  Acridine  yellow. 

Formyl  violet  S.  4  B.  „        orange. 

Cyanol  extra.  Phosphine. 

Thiocarmine  R.  Methyl  violet  B. 

Aniline  grey.  Thionine  blue  CO. 

Methylene  blue.  Safranine. 

Brilliant  <;reen.  Magenta. 

Malachite  green.  Quinoline  yellow. 

Coloured  discharges  are  generally  produced  by  the  aid  of  stannous  salts,  but 
most  of  the  recipes  already  given,  in  various  parts  of  this  volume,  for  coloured 
hydrosulphite  discharge  pastes  may  also  be  easily  adapted  to  wool  printing  by 
leaving  out  the  mordants  (if  desired),  and  by  modifying  the  quantity  of 
hydrosulphite  according  to  the  susceptibility  of  the  ground  colours  to  its  action. 
Except  with  the  Diamine  and  other  direct  colours,  tin  discharges  do  not  give 
very  good  whites,  since  the  products  of  reduction  are  difficult  to  remove  from  the 
cloth  :  but  for  coloured  effects  they  are  excellent,  and  in  many  cases,  too,  they 
yield  passable  whites  (on  grounds  of  Azo  acid  blue,  Victoria  violet,  Flavazine, 
and  blue  shades  of  Victoria  scarlet).  The  best  and  most  reliable  whites,  how- 
ever, are  given  by  hydrosulphites,  with  or  without  the  addition  of  zinc  oxide. 

The  "Zinc  Bisulphite"  discharge  is  practically  obsolete.  It  was  always  a 
difficult  process  to  work,  by  reason  of  the  fact  that  the  zinc  powder  was 
exceedingly  liable  to  stick  in  the  engraving  of  the  rollers,  and  thus  give  rise  to 
imperfect  discharges.  It  was  really  a  "hydrosulphite  discharge,"  and  since 
the  introduction  of  the  soluble  and  stable  "  hydrosulphite- formaldehydes " 
(sulphoxylates)  its  application  has  become  unnecessary. 

As  a  rule,  discharge  effects  on  wool  come  out  best  on  "chlorinated  "  material, 
especially  in  dark  shades.  When  the  ground  colour  levels  easily,  it  can  be 
dyed  on  such  material  to  considerable  advantage — amounting  in  some  cases  to 
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a  saving  of  25  per  cent,  of  dyestuff.  On  the  other  hand,  colours  that  require 
careful  attention  to  obtain  level  shades  are  better  dyed  on  untreated  wool,  and 
treated  in  chlorine  afterwards.  Most  of  the  acid  colours  given  in  the  first  list 
above  withstand  the  run  through  the  "  chlorinating  baths  "  without  undergoing 
very  much  alteration  in  shade,  and  they  may  therefore  be  used  for  the  production 
of  compound  shades  with  colours  that  do  not  dye  up  well  on  chlorinated  cloth 
(Anthracene  acid  browns,  Lanacyl  blue  R.,  etc.).  Although  the  "  chlorination  " 
is  not  absolutely  essential,  it  offers  undoubted  advantages  in  most  cases. 

(1)    TlX    DlSCHABGES    OX    WOOLLEN    FABRICS. 

The  wool  fibre  resists  the  destructive  action  of  acid  stannous  salts  much 
better  than  the  cotton  fibre,  and  consequently  it  is  possible  to  use  more  concen- 
trated discharge  pastes,  with  a  corresponding  gain  in  the  purity  of  the  "  whites  " 
and  discharge  effects  generally. 

In  addition  to  stannous  chloride,  the  following  ingredients  are  used  in  tin 
discharges :  tartaric,  citric,  and  oxalic  acids ;  acetin ;  and  for  coloured 
discharges,  acetate  of  soda  and  sulphocyanide  of  ammonia. 

Whilst  coloured  discharges  are  easily  obtainable,  it  is  always  difficult  to 
obtain  pure  whites  with  "tin  discharges,"  owing  to  the  formation  of  coloured 
reduction  products,  which  resist  all  efforts  at  removal.  For  this  reason  white 
discharges  with  stannous  salts  are  rarely  attempted,  except  on  light  grounds 
of  acid  colours,  and  medium  grounds  of  Diamine  and  other  direct  dyeing 
colouring  matters.  When  mixed  effects  in  white  and  colours  are  required,  the 
former  is  preferably  obtained  by  printing  hydrosulphites,  although,  if  the  white 
object  be  small,  stannous  chloride  may  be  employed,  as  in  such  a  case  the  white 
shows  up  well  by  contrast  with  the  ground  and  neighbouring  discharge  colours. 

The  recipes  given  below  will  illustrate  the  preparation  of  white  and  coloured 
stannous  chloride  Discharges. 


Discharge  White  (Stannous  Chloride). 


Acid  starch  paste  12J  per  cent. 
British  gum  paste  25  per  cent. 
Stannous  chloride 
Acid  starch  paste  20  per  cent. 
Acetate  of  soda 
Sulphocyanide  of  ammonia 
Citric  acid  (powder)  . 
Water       .... 


500 
150 
250 


500 

75 

250 


III. 

IV. 

grms. 

500 

50 

250 

350 

525 

90 

86 

50 

35 

65 

1000 

1000 

After    printing,  steam   10   minutes  without   pressure,   wash  and  dry. 
prolonged  steaming  the  following  is  suitable  :— 

White  Discharge  S.A. 

800  grms.  acetate  of  tin  28"  Tw. 
150      „      starch. 
50      ,,      dextrin. 

1000       Boil  and  cool. 
Print,  steam  1  hour  without  pressure,  wash  well  and  dry. 


For 


wool.   printing. 
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Disob  LBaaa  (Stanxoto  Chloride,). 


EosineG.G.F. 
Quinoline  yellow  0. 
I'hloxine  S.    . 
Victoria  blue  B. 
Brilliant  green 
Thioflavine  T. 
Methyl  violet 
Boiling  water 
Ail  starch  paste  . 
Citric  acid 

limn  Senegal  50  per  oent 
British  i,'um  . 
Loetate  "f  soda 
Stannous  chloride  . 
Water   .... 


Hki>. 


25 
250 
100 

75 
200 

75 


Yellow. 

Bu'E. 

50 

20 

22J 

150 

180 

170 

500 

500 

500 

25 

25 

25 

"75 

75 

76 

200 

200 

200 

1000 

1000 

1000 

VlOLBT.    1'lNK 


10 
190 
500 

25 


75 

200 


g]  Ills. 


170 

"25 

300 
100 
70 
200 
100 


Print,  steam  about  10  minutes  without  pressure,  wash  well  and  dry.  For 
easily  dischargeable  colours  and  light  shades  the  above  quantity  of  stannous 
chloride  must  be  reduced,  otherwise  the  impression  of  the  pattern  will  appear 
clumsy  after  steaming,  owing  to  the  "running"  of  the  stannous  chloride.  The 
above  recipes  represent  the  application  of  acid  and  basic  colours,  and  any 
other  members  of  these  two  groups  that  will  stand  reducing  agents  may  be 
employed  in   the  same   manner. 

Very  fine  red  and  blue  styles  are  produced  by  first  dyeing  the  wool  in  a 
dischargeable  acid  red  and  then  printing  over  it  a  blotch  pattern  in  a  discharge 
navy  Mm  ;  red  and  dark  green  may  be  obtained  by  the  same  method.  The 
following  are  examples  of  this  style. 

Ground  Sliade. —  I've  " chlorinated "  wool  (delaine)  in  21  per  cent.  Brilliant 
cochineal  1'  1!.,  with  addition  of  acetic  acid  and  Glauber  salt.  Wash,  dry,  and 
print  Discharge  blue  or  green. 


Dischauof.  Blues  and  Gbeen. 


Blue  R. 

Blue  G. 

Green. 

/  Korniyl  violet  S.  4  B. 

Acid  green  extra  cone. 
•  Naphthalene  green  V. 

Water 

Acetic  acid  9°  TV. 

of  tin  28°  Tw. 
J  British  gum 
j  Starch 
^Citric  acid 

25 
25 

250 

500 

100 
75 
25 

25 
35 

240 

500 
100 
75 
25 

grms. 

50 
75 
175 
500 
100 
75 
25 

1000 

1000 

1000 

After  printing,  steam  ^-1  hour  without  pressure,  wash  well  and  dry, 
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(2)  Hydrosulphite  Discharges. 

The    hydrosulphite-formaldehyde    compounds    produce    much    purer    whites 
than  tin  salts,  and  many  of  the  colours  that  withstand  the  action  of  the  latter 
are   readily    discharged   by   the    former.      Hence  the   hydrosulphites  are  used 
chiefly   for  white  discharges  on  dark  grounds.     For   coloured  discharges  they 
may  be  associated  with  certain  of  the  Eosines,  basic  colours,  and  mordant  colours, 
like  Modern  violet,  Blue  1900,  and  Modern  yellow.     The  recipes  already  given 
for  these  colours,  under  the  heading  "  Discharging  of  Insoluble  Azo  Colours,"  are 
equally  suitable  for  the  production  of  discharge  effects  on  wool  colours :  in  the 
case  of  coloured  discharges  with  basic  dyestuffs  the  tannin  is  usually  omitted,  but 
its  presence  is  sometimes  an  advantage  in  fixing  the  colour  more  permanently. 
Hydrosulphite  White. 
[  100  grms.  zinc  oxide. 
I  100  "  „      water. 
250      ,,      hydrosulphite  N.F.  cone. 
550      „      British  gum  thickening. 

1000 
Heat  to  dissolve  the  hydrosulphite. 

After  printing,  steam  3-4  minutes  at  102°  C,  wash  and  dry.  Rongalite  C. 
and  Hyraldite  A.  cone,  are  similarly  employed.  Hyraldite  W.  already  contains 
zinc  oxide,  and  merely  requires  thickening  for  use.  The  addition  of  zinc  oxide 
is  not  essential  to  the  production  of  a  complete  discharge,  but  it  enhances  the 
brightness  of  the  white  considerably  by  covering  the  fibres  with  a  white  coating, 
a  large  part  of  which  remains  after  washing. 

The  hydrosulphite  discharges  are  applicable  to  all  the  ground  colours  dis- 
chargeable by  stannous  salts,  and  in  addition  to  many  others  which  effectually 
resist  these  latter. 

In  both  tin  and  hydrosulphite  discharges  it  is  always  preferable  to  use, 
whenever  possible,  acid  or  mordant  colours.  When  basic  colours  are  employed, 
extra  precautions  have  to  be  taken  in  the  washing  operations  to  prevent  the 
discharged  colours  from  being  soiled  by  the  dyestuff  washed  out  of  the  ground 
shade. 

Heilmann  and  Battegay  (Journ.  Soc.  Dyers  and  ColmirisU,  1906,  p.  234) 
have  pointed  out  the  suitability  of  sulphite  of  potash  for  the  production  of 
discharges  on  woollen  goods,  and  their  experiments  prove  that  certain  acid 
colours  are  extremely  sensitive  to  the  action  of  this  reagent. 

They  find  that  sulphite  of  potash  discharges,  amongst  others,  the  follow- 
ing colours :  Azo  acid  red,  Domingo  blue,  Scarlet  5  R.,  Tartrazine,  Half-wool 
scarlet  4  B.,  etc. 

By  a  short  run  through  the  rapid  ager,  Domingo  blue  yields  half-discharge 
effects,  but  perfect  whites  are  obtained  by  prolonging  the  steaming  for  30  to 
45  minutes  without  pressure. 

Various  effects  are  obtained  by  dyeing  the  wool  with  mixtures  of  discharge- 
able and  non-dischargeable  colours,  and  also  by  the  direct  printing  of  coloured 
sulphite  of  potash  pastes. 

The  following  examples  are  typical  of  these  "Sulphite  Discharges": — 

White  :— 700  grms.  Sulphite  of  Potash  90°  T\v. 
200      ,,      British  gum  paste. 
Heat,  cool,  and  add — 

50  grms.  acetate  of  soda. 
50      ,,      water. 

1000 
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Vr.i.inu. 

Etu>. 

Blub. 

Qej  i  ■■. 

Violet. 
"io 

290 
200 
500 

Hilling  yellow  0.  . 
Hliu.hmiine  It;.. 

Salranine  0 

Qyanol  extra 
Kormyl  violet  4  S.  B. 

Water 

British  gum  .... 
Sulphite  of  potash  90"  Tw.     . 

50 

260 

200 

500 

35 
15 

250 
200 

500 

12 

288 
200 
500 

30 

10 

•j'tio 

200 
600 

1000 

1000 

1000 

1000 

1 

Oil  an  experimental  scale  the  above  colours  have  given  satisfactory  results  fin 
grounds  dyed  with  the  acid  oolours  mentioned  above.  Greal  care,  however,  is 
needed  in  steaming,  since,  if  the  printed  sides  of  the  cloth  happen  by  any  meane  to 
come  in  contact  with  each  other,  the  sulphite  of  potash  "marks  off"  and  partly 

discharges  the  colour  of  those  parts  of  the  cloth  which  ought  to  remain  untouched, 


Printing  of  Half-Wool  or  Union  Goods. 

Goods  consisting  partly  of  wool  and  partly  of  cotton  are  bleached  and 
"chlorinated"  in  much  the  same  way  as  all-wool  goods.  They  are  first  well 
scoured  at  10  15"  ( '.  in  a  bath  containing  •"»  grins,  of  soap  and  5  gnus,  of 
ammonia  soda  per  litre;  then  thoroughly  washed  until  every  trace  of  soap  is 
removed,  and  finally  bleached  cither  by  the  peroxide  of  hydrogen  process  or  by 
being  "stoved"  with  sulphurous  acid  gas.  The  combined  "Peroxide  and 
Bisulphite"  process,  as  described  for  pure  wool,  may  also  be  employed  with 
advantage.  The  " chlorination  "  and  the  preparation  in  tin  salts  is  carried  out 
in  the  usual  manner.  Sometimes  half-wool  goods  arc  prepared  with  phosphate 
of  tin.  For  this  purpose  they  are  padded  in  a  cold  solution  of  stannic  chloride 
4°  Tw.  (or  oxyinuriate  of  tin)  ;  allowed  to  lie,  rolled  up  for  two  or  three  hours, 
and  then  passed,  without  washing,  into  a  cold  or  tepid  5  per  cent,  solution  of 
sodium  phosphate;  finally,  they  are  well  washed  and  dried. 

For  the  most  part  only  the  acid,  basic  and  direct  colours  are  used  in  half-wool 
printing  ;  the  mordant  colours  tind  only  a  limited  application,  and  then  chiefly  in 
combination  with  basic  dyestutt's,  for  the  double  purpose  of  increasing  their  bright 
DeSE  hi  1  their  covering  quality.  The  direct  colours  are  useful  for  direct  printing, 
and  also  for  the  dyeing  of  ground  shades  intended  for  subsequent  discharging. 

After  printing,  the  treatment  of  the  goods  is  in  most  respects  identical  with 
that  of  ill  wool  fabrics.  If,  however,  they  contain  a  large  amount  of  cotton  thej 
are  damped,  and  then  steamed  in  dry  steam  without  pressure  for  j}  to  1  hour: 
then  washed  and  dried.  I'.asic  colours  printed  with  tannin  have  to  be  run 
through  tartar  emetic  (1  percent,  solution)  to  fix  the  colour  on  the  cotton  fibre. 

PRINTING.  -The  cloth   prepared  as  above  is  printed   with   col >    prepared 

according  to  the  following  directions:   the   recipes  are  typical   of  those  suitable 
for  the  different  groups  of  dyestnffs  usually  employed  : — 

Basic  Colours. 

l'O  L'rms.  basic  colour. 
75      ,,      acetic  acid  9°  Tw. 
125      „      water. 

20      ,.      tartaric.     Dissolve,  and  add  to — 
710      ,,      Btaroh-tragacanth  or  gum  Senegal  thickening. 
50      „      50  per  cent.  sol.  of  tannic  acid  in  acetic  acid. 

1 1 
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Suitable  For  all   basic  dyestuflB.     Methylated  spirits  may  replace  whollv  or  in 
part  the  acetic  acid  if  the  colours  are  at  all  difficult  to  dissolve. 

Direct  Colours. 

/    25  grins,  direct  dyestuff. 
J  350      „      water. 
~\  100      „      British  gum. 
\  350      „      6  per  cent,  tragacanth  thickening. 
J     40      „      phosphate  of  soda. 
|  135      „      water. 

1000 

For  all  Diamine,  Titan,  Mikado,   Dianil  colours,  and  for  Erika,   Chicago  blue, 
Geranine,  and  most  other  direct  dyestufis. 

Acid  Colours. — The  acid  colours  used  for  half-wool  are  identical  with  those 
employed  for  pure  wool.  Having  no  affinity  for  the  cotton  fibre,  their  fastness 
on  half-wool  depends  upon  the  amount  of  pure  wool  present  in  this  mixed  fabric. 


Blacks  and  Dark  Outlines  on  Half- "Wool. 

Blacks  and  dark  colours  generally  are  obtained  with  Logwood,  and  mordant 
colours  toned  with  basic  colours  containing  tannin. 

Black. — Logwood  with  iron  and  chromium  mordants. 

Chocolate. — Persian  berries,  Magenta,  and  Methyl  violet  or  Brilliant  green, 
with  tannin  and  chrome  mordant. 

Dark  Navy. — Logwood  (a  little),  Methyl  violet,  and  Brilliant  green,  with 
chromium  acetate  and  tannin. 

Bright  Navy. — Marine  blue  with  a  very  little  Brilliant  green. 

The  direct  colours  are  also  used  at  times  for  other  dark  shades,  but  usually 
they  are  reserved  for  medium  and  light  colours. 

Discharging  on  Half- Wool.  —  Discharge  effects  on  half- wool  materials  are 
obtained  by  printing  tin  or  hydrosulphite  discharges  on  colours  dyed  witli 
direct  dyestuffs. 

The  best  and  surest  method  of  securing  level  ground  shades  is  that  of 
padding  the  goods  through  a  padding  machine  containing  dye  liquors  prepared 
on  the  following  types  : — 


Padding  Liquors  fob  Direct  Colouk  Dyeing. 


Light  Blue. 

Dark  Blue. 

Navy. 

Pink. 

Yellow. 

Brown. 

Diamine  sky  blue  F.F.     . 

10 

Dianil  blue  R. 

50 

Titan  pink  or  Erika 

25 

Dianil  yellow  R. 

10 

Chicago  blue  . 

25 

Dianil  brown  2  G.   . 

15 

Water     ... 

920 

885 

860 

885 

920 

915 

Phosphate  of  soda   . 

20 

40 

40 

40 

20 

20 

6  per  cent,  tragacanth 

50 
1000 

50 

50 

50 

50 

50 

1000 

1000 

1000 

1000 

1000 

WOOL    PRINTING. 

Hkliotium'k  =  Mixtures  of  Pink  and  Blue. 
=       „        „  fellow  and  Blue. 

Pad,  dry,  and  print  with  discharge  ooloura  as  under: — 

I  >isi  ll  \l;c;K    W'miI'K. 

tiOO  grills,  arid  starch  tragacanth  paste 
200      .,      stannous  chloride. 
20      „      citric  acid. 
L80     ..     ammonium  sulphooyanide. 

1000 
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I    25  grins.  Rhodaniiue  t>  (i.  extra. 


Safranine  A.N.  extra. 

acetic  acid. 

water. 

light  British  gum. 


10     „ 

I  150     „ 

200      „ 

150      „ 

Boil,  cool,  and  add- 

80  grms.  Persian  berries  extract  50°  Tw. 

50      ,,     sulphooyanide  of  ammonia. 
200      „       tin  crystals  (Sn( '!,,). 

75      ,,      acetic  acid  tannin  solution  50  per  cent. 

60      „      glycerin  and  water  1:1. 


1000 


Bright  Bui:. 

(    20  grms. 

Thionine  blue  G.O. 

1  150      „ 

acetic  acid. 

15     „ 

citric  acid. 

( 100     „ 

water. 

issolve,  add — 

290     „ 

water. 

120     „ 

wheat  starch. 

25      ,,      glycerin. 

Boil,  cool,  and  add  - 

80  grms.  ammonium  sulphooyanide. 

200       ,,      stannous  chloride. 

100      „      acetic  acid  tannin  solution  50  per  cent. 


1000 

This  last  recipe  serves  for  Rhodamine,  Aurainine,  Thioflavine  T.,   Brilliant 
green.  Malachite  green,  Methyl  violet,  Methylene  blue,  and  mixtures  "i 
and  of  all  other  basic  dyestuffs,  so  that  all  varieties  of  compound  shad 
easily  obtainable. 

For  dark  blue  blotches  on  red  grounds  the  cloth  is  dyed  and    printed   as 
under  : — 

(1)  Dye  the  goods  with  2  per  cent.  Diamine  scarlet  B.  with  an  addition  of 
phosphate  of  soda  and  (Haulier  salt  ;  wash  well,  dry,  and  — 

(2)  Print  with  the  following  blue:  — 
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I) ark  Blue  S.D. 

30  grins.  Methyl  violet  B. 

25      „      Victoria  blue  B. 

10      „      Brilliant  green. 

175      „      acetic  acid  9"  T\v. 

Dissolve,  and  add — 

•100  grms.  gum  Senegal  solution  50  per  cent. 
50      „      British  gum. 
Boil,  cool,  aud  add — 

30  grms.  Persian  berries  extract  50!  Tw. 


60      , 

,      ammonium  sulphocyanide. 

50      , 

,      stannous  chloride. 

30      , 

,      tannic  acid. 

30      . 

acetic  acid  9°  Tw. 

10      , 

glycerin. 

1000 

After  printing  on  half-wool  cloth  dyed  with  direct  colours,  all  the  fori  _ 
discharges  are  steamed  for  3-4  minutes   in    the    rapid   ager.      The  goods  are 
then  passed  in  the  open  width  through  a  1  per  cent,  solution  of  tartar  emetic, 
well  washed  and  dried.     If  the  discharge  is  imperfect,  a  second  run  through  the 
ager  is  usually  sufficient  to  rectify  it. 

The  same  hydrosulphite  discharge  process  that  is  employed  for  all-wool 
fabrics  is  equally  suitable  for  half-wool  materials,  with  the  subsequent  employ- 
ment of  the  tartar  emetic  bath. 


PART  X. 

SILK  AND  HALF-SILK  PRINTING. 


SILK  AND  HALF  SILK  PRINTING. 

In  so  far  aa  its  behavi towards  colouring  matters  is  concerned,  the  >ilk  fibre  SO 

closely  resembles  the  wool  fibre  that  the  printing  of  Bilk  Fabrics  presents 
but  little  variation  from  the  printing  of  woollen  fabrics.  The  main  ditTerenee 
between  the  two  processes  lies  in  the  preparation  of  the  cloth,  which,  in  the  case 
of  silk,  consists  only  of  mordanting  the  goods  in  stannic  chloride  or  phosphate. 
The  chlorination  of  silk  does  not  iucrease  the  affinity  of  the  fibre  for  colouring 
matters  as  it  does  in  the  case  of  wool. 

The  printing  of  silk,  like  that  of  wool,  is  restricted  to  the  production  of 
direct-printed  and  discharge  and  resist  styles.  The  application  of  thickened 
mordants,  followed  by  ageing,  dunging,  and  dyeing,  is  inadmissible,  on  account  of 
the  staining  of  the  silk  fibres  in  the  dye  bath. 

In  addition  to  the  basic,  acid,  phthalem,  direct,  and  mordant  colours,  all  of 
which  are  suitable  for  silk  printing,  certain  others,  such  as  Aniline  black,  Nitroso 
blue,  and  Dinitroso-resorcin  brown  are  also  applicable,  both  for  direct,  discharge, 
and  resist  prints.  The  insoluble  Azo  colours  produced  on  the  fibre  are  never 
employed,  since  they  cannot  be  obtained  sufficiently  fast  to  "  rubbing." 

Multicolour  patterns,  especially  if  they  be  heavy,  are  usually  printed  by 
block.  Machine  printing  on  silk  is  chiefly  confined  to  single-colour  patterns  ; 
for  although  silk  has  a  greater  affinity  for  most  colouring  matters  than  wool,  it 
does  not  absorb  thickenings  so  easily,  and,  consequently,  these  latter  remain  more 
or  less  on  the  surfaoe  of  the  cloth,  and  are  extremely  liable  to  smear  during  their 
passage  under  several  rollers  in  quick  succession.  For  this  reason  block  printing 
is  preferable  to  roller  printing  for  patterns  of  two  or  more  colours.  Colours 
printed  by  block  remain  untouched  by  the  application  of  subsequent  colours,  and 
therefore  they  are  free  from  the  tendency  to  smear  and  streak  that  is  so  much 
more  troublesome  in  the  printing  of  silk  by  machine  than  in  that  of  other  textile 
fabrics. 

Nevertheless,  many  multicolour  patterns  on  silk  are  printed  by  machine,  and, 
with  care,  good  results  are  obtained. 

Whatever  method  of  printing  be  adopted,  the  production  of  bright  level 
colours  depends  upon  the  proper  cleansing  of  the  fibre.  In  order  to  ensure  this, 
it  is  always  advisable  to  scour  the  pieces  before  printing,  however  clean  they 
may  appear  to  the  eye. 

For  this  purpose  they  are  soaped  for  1  —  1 A  hours  at  35°-40*  C.  with  10  per 
cent,  of  their  weight  of  neutral  olive-oil  soap;  then  thoroughly  washed  and 
mordanted  with  tin.  In  the  soaping,  care  must  be  taken  to  avoid  the  presence 
of  free  alkali,  which  would  tend  to  injure  the  fibre. 

Preparation  in  Tin.  — Pad  the  goods,  in  a  beck  holding  1000  litres,  with  the 
Following:— 

i    ."in  litres  stannic  chloride  1  WTw, 
(  950     „      water. 
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After  padding,  wind  the  cloth  on  a  wooden  centre  in  the  wet  state,  and 
allow  to  lie  thus  for  4  hours  ;  then  wash  well,  and  dry  on  a  stentering  machine. 
Sometimes  the  tin  is  precipitated  as  phosphate  before  washing,  in  which  case  the 
padded  goods  are  passed  through  a  5  per  cent,  solution  of  sodium  phosphate  and 
allowed  to  lie  again  for  2  hours,  and  finally  thoroughly  washed  and  dried. 

When  the  silk  is  of  a  yellow  tinge,  it  must  be  bleached  before  preparing  with 
stannic  chloride  or  any  other  tin  salt.     A  good  bleach  is  the  following  : — 

After  scouring  in  soap  as  above,  work  the  pieces,  in  a  stone  pit,  until  saturated, 
in  hydrogen  peroxide  liquor,  and  then  allow  to  lie  in  the  liquor  until  sufficiently 
white. 

Hydrogen  Peroxide  Liquor. 

j    50  litres  hydrogen  peroxide  10  vols. 

{  200      ,,     water  containing  a  little  ammonia. 

The  bleaching  will  be  effected  in  about  5  hours,  after  the  lapse  of  which 
time  the  goods  may  be  washed  and  treated  in  stannic  chloride. 

Printing. — In  view  of  the  fact  that  practically  all  wool  colours  are  equally 
suitable  for  silk,  it  is  unnecessary  to  give  more  than  types  of  formuhc  for  the 
preparation  of  printing  pastes.  The  following  will  be  found  to  answer  most 
purposes  : — 

Direct  Colours. 

25  grms.  colouring  matter. 
675      ,,      water. 
250      ,,      British  gum. 
Boil,  cool,  and  add — 

50  grms.  acetic  acid  9°  Tw. 

1000 

Acid  Colours. 

25  grms.  dyestuft'. 
300      „      water. 

25      „      glycerin. 
525      „      6  per  cent,  tragacanth  thickening. 
Boil,  cool,  and  add — 

/  100  grms.  water. 

I     25      „      tartaric  acid. 


1000 
Suitable  for  acid  colours  in  general. 

Basic  Colours. 

(  Basic  dyestuff  .... 
Water  ..... 
Acetic  acid  9°  Tw. 
Glycerin  ..... 
6  per  cent,  tragacanth  thickening 
Tartaric  acid  .... 
Water  ..... 
Acetic  acid  tannin  solution  50  per  cei 


1. 

II. 

25 

25 

275 

225 

100 

100 

25 

25 

500 

450 

25 

25 

50 

50 

at. 

100 

1000 


1000 


These  recipes  are  suitable  for  all  basic  dyestuft's.     Usually  the  addition  of 
tannin  can  be  dispensed  with,  but  its  presence  renders  the  colours  faster. 

The  mordant  colours  of   the  Alizarin  and  vegetable    groups    generally    are 
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printed  with  the  addition  of  1   to  2  per  cent,  of  tartaric  or  oxalic  acid   to  the 

printing  colours  used  for  ootton.     But  this  addition  is  by  n eans  necessary, 

as,  in  practice,  cretonne  patterns  have  been  printed  for  yean  with  the  identical 
mordant  oolour  and  basic  colour  printing  pastes  employed  for  cotton  aateens  ; 

indeed,  the  silk  ami  cotton  fabrics  have-  been  Bewn  cud  to  end  and  printed  

after  the  Other  without  any  change  of  colour,  and  without  Btopping  the  machine. 

Alizarin  reds  and  (links  for  silk  printing  (ami  also  for  cotton)  are  usually 
brightened  by  the  addition  of  3-8  grins,  of  Rhodamine  6  <•.  extra  per  kilogramme 

of  standard  colour  :  and  the  silk  pieces  are  previously  padded  in  Turkey  red  oil 
(1J  percent,  fatty  acid).  The  use  of  too  much  Turkey-red  oil  should  be  avoided, 
us  it  detracts  s swhat  From  the  lust  re  of  the  fibre. 

Silk  goods  printed  with  mordant  colours — e.<j.  Alizarin  red,  pink,  blue, 
bordeaux,  green,  etc,  and  Logwood,  Persian  berries  extract,  etc. — and  basic 
colours  containing  tannin  are  steamed  for  an  hour  in  the  usual  way,  but 
preferably  with  slightly  damp  steam  ;  they  are  then  fixed  in  tartar  emetic,  well 
washed,  soaped  at  60°  C.  in  the  open  width,  washed  again  and  dried.  Most  silk 
fabrics  are,  however,  printed  in  acid  colours  and  basic  colours  without  tannin, 
and  these,  after  steaming,  are  simply  washed  in  water  and  dried  at  once. 

The  best  thickening  agents  to  employ  for  silk  printing  arc  those  which 
wash  out  very  easily,  namely,  gum  Senegal,  gum  Arabic,  gum  tragacanth, 
and  well  torrefied  British  gum.  All  these  yield  level  shades;  and  tragacanth 
is  especially  to  be  recommended  for  dark  blotches,  as  it  gives  colours  faster  to 
washing  than  the  other  gums:  for  pale  blotches,  gum  Senegal  stands  alone; 
and  though  it  is  expensive,  it  gives  shades  unsurpassed  for  purity  and  uniformity. 
Starch  and  flour  are  quite  useless  in  silk  printing,  except  for  the  finest  stipple 
work,  and  sometimes  for  outlines  and  Aniline  blacks. 

A  good  Aniline  black  on  silk  is  made  up  according  to  the  directions  given 
below : — 

Aniline  Black. 

100  grins,  starch. 
423      „      water. 

150      „      6  per  cent,  tragacanth  thickening. 
80      ,,      British  gum. 
25      ,,      Turkey-red  oil  25  per  cent. 

2      „      Methyl  violet  (for  sightening). 
50      „      chlorate  of  soda. 
Bod,  cool,  and  add — 

100  grms.  aniline  salt. 
20       ,,       aniline  oil. 
Stir  till  dissolved,  and  immediately  before  use  add — 

50  grins,  copper  sulphide  25  per  cent,  paste. 

1000 

After  printing  and  carefully  drying,  the  goods  are  aged  at  30°-33°  C.  until 
the  black  is  developed:  they  are  "chromed"  at  60°  ('.  in  a  1  per  cent.  -"In 
tion  of  bichromate  of  soda,  and  finally  washed,  soaped  at  lid  (',  washed  again, 
and  dried. 

hark  blues  arc  often  produced  on  silk  fabrics  with  Nitroso-blue,  which  is 
applied  in  the  same  way  as  to  cotton  goods,  but  with  an  excess  of  oxalic  acid, 
or  otherwise  without  the  addition  of  sodium  phosphate 

The  production  of  discharge  and  resist  effects  also  Constitutes  all  import  nit 
branch  of  the  silk  printing  industry. 

The  majority  of  printed  silk  neckties,  handkerchiefs  and  mufflers  are  executed 
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by  oue  or  other  of  these  processes,  and  both  are  capable  of  being  applied  to  a 
variety  of  stylus. 

(a)  Discharge  Styles. 

The  material  is  dyed  with  any  of  the  acid  colours  or  direct  colours  that  are 
easily  dischargeable  on  wool,  and  then  printed  with  tin,  hydrosulphite,  or  sul- 
phite of  potash  discharges.  Nitroso-blue  and  Dinitroso  resorcin  brown  are  also 
dischargeable  on  silk  with  tin  or  sulphite  pastes,  and  give  excellent  dark  effects. 

The  hydrosulphite  discharges  are  employed  more  extensively  than  the  tin 
discharges,  since  the  latter  are  apt  to  injure  the  fibre  during  steaming.  At 
the  same  time  stannous  chloride,  used  with  judgment  and  care,  gives  very 
satisfactory  results,  and  is  applicable  to  a  wider  range  of  colours  than  the  more 
powerful  reducing  agent,  hydrosulphite-formaldehyde. 

(1)  Tix  Discharges. 

The  preparation  of   these  colours   differs   little   from    that   of   those   given 
for   wool.       Usually  they   contain   a   smaller   proportion    of    tin    crystals,    and 
are    steamed    rather    longer    in    consequence,  but    in    other    respects    they   are 
practically  the  same,  as  the  following  recipes  will  show. 
White  Discharge  for  Silk. 

j  200  grms.  6  per  cent,  tragacanth  thickening. 
•   445      ,,      acetic  acid  starch  paste  15  per  cent. 
I    20      ,,      citric  acid. 
125      .,      stannous  chloride. 
60      „      sulphocyanide  of  ammonia. 
150       ..       water. 

1000 


Coloured 

Discharges  ox  Silk. 

Red. 

Pink. 

Blue. 

Yellow. 

Grben. 

Violet. 

Orange. 

[Rhodamine  6  G.  100  percent  . 

20 

10 

5 

Auramine  cone. 

5 

... 

25 

22  5 

20 

Cyanal  extra    .... 

15 

■  Fonnyl  violet  S.  4  B 

20 

Brilliant  green 

... 

75 

Water 

180 

1^0 

180 

170 

175 

180 

170 

Gum  Senegal  50  per  cent.  sol.  . 

675 

675 

675 

675 

675 

675 

675 

Stannous  chloride     . 

85 

95 

95 

95 

90 

90 

95 

Sulphocyanide  of  ammonia 

25 

25 

25 

25 

20 

25 

25 

Citric  acid         .... 

10 

15 

10 

10 

15 

10 

10 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

Any  of  the  other  colours  mentioned  as  suitable  for  coloured  discharges  on 
wool  are  equally  suitable  for  silk. 


(2)   HYDROsui.rmTE  Discharges. 

The  alkaline  salts  of  sulphoxylic  acid  formaldehyde  compounds,  such  as 
Rongalite,  Hyraldite,  and  hydrosulphite  N.F.,  have  replaced  almost  entirely 
the  mixtures  of  zinc  powder  and  bisulphite  "I  soda  that  were  formerly  used 
as  alternatives  to  stannous  chloride  or  acetate  for  the  production  of  discharge, 
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and  especially  white  dieoharge,  effects  on  dyed  silk  Fabrics.  They  nol  onlj 
give  a  pure  white,  but  have  the  advantages  of  working  better  than  zinc  powder 
pastes,  and  of  not  attacking  the  fibre,  like  stannous  salts,  at  the  strength  required 
to  yield  a  satisfactory  white.  For  coloured  discharges  they  may  bo  mixed  with 
any  dyestuffs  that  resist  their  reducing  aotion,  and  that,  at  the  Bame  time,  are 
suitable  for  silk.  Amongst  these  the  following  give  good  results  : — Thioflavine  S., 
Eosine,  Elose  Bengals,  Phloxin,  Erythrosine,  Quinoline  yellow,  Victoria  scarlet, 
Victoria  violet,  and  all  the  basic  colours  enumerated  in  previous  chapters  dealing 
with  hydrosulphite  discharges.  For  the  same  purpose  Modern  blue,  violet,  and 
yellow,  and  Persian  berries  extract,  may  be  employed  with  chrome  mordants. 
White  Discharge  on  Silk  (Hydrostjlphith). 

200  grrns.  hydrosulphite  N.F.,  Rongalite  C.  or  Eyraldite  (concentrated 
brands). 

200      .,      water. 

600      ,.      muu  Senegal  50  per  cent,  or  British  gum  paste. 

I 

Coloured  Discharges  (Hydrobulphitb). 

25  grms.  colouring  matter. 

350       ,,       water. 

226      ,,      British  gum.     Boil,  cool,  and  add — 

{1  •">• »     „     hydrosulphite  N.F.  cone. 
200       „       water. 
50      „      citrate  of  ammonia  20°  Tw. 

1000       Suitable  For  basic  and  acid  colours. 

The  foregoing  tin  and  hydrosulphite  discharges  are  printed  on  silk  goods 
dyed  with  the  same  colours  as  are  used  for  similar  discharge  effects  on  wool, 
and  which,  therefore,  need  not  be  enumerated  again.  Acid  and  basic  colours 
are  dyed  with  an  addition  of  acetic  or  sulphuric  acids,  and  direct  colours  with 
either  acetic  acid  or  soap,  to  the  dye  bath,  according  to  their  several  requirements. 

After  print  in-  and  drying,  the  goods  are  steamed  without  pressure,  allowed 
to  air  a  short  time,  and  then  well  washed  and  dried.  Tin  discharges  are  Steamed 
from  5  t"  15  minutes  according  to  the  amount  of  stannous  chloride  they  contain  : 
hydrosulphite  discharges  are  steamed  3-4  minutes  at  102*-103°C. 

(l>)  Resist  Styles. 

For  these  styles,  stannous  chloride,  hydrosulphite,  and  resin,  fat,  and  wax 
resists  are  used  :  the  two  first  mainly  for  resists  under  "cover"  prints,  the  last 
for  resists  under  dyed  grounds. 

The  tin  and  hydrosulphite  resists  are  made  up  like  "discharges,"  with 
sometimes  an  addition  of  zinc  oxide  or  China  clay,  and  are  first  printed  <ui  the 
silk,  whioh  is  then  "covered"  with  another  pattern  in  acid  or  direct  colours 
The  Lr"<>ds  are  then  steamed  and  washed  as  usual. 

Resin,  fat,  and  wax  resists  are  printed  hot,  as  when  cold  they  Bet  hard. 
Father  block  or  roller  machine  may  be  used,  and  there  is  no  reason  why  stencilling 
should  not  be  employed  for  certain  styles.  Coloured  resists  with  resin,  etc..  are 
obtained  by  first  printing  in  the  colours  by  block,  and  then,  after  drying,  printing 
the  whole  pattern  again  with  the  same  set  or  a  similar  set  of  blocks  in  the 
resisting  mixture.  In  this  way  any  desired  colours  maybe  resisted  during  the 
subsequent  dyeing  of  the  ground  shade  ;  and  as  the  resists  act  in  a  purely 
mechanical  manner,  the  dyed  shade  and  the  resisted  colours  need  not  be  specially 
selected  for  their  respective  dischargeable  and   resisting  properties.      Hence  any 
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silk    colour  is  equally  applicable  to  either  the  reserved  pattern  or  the  dyed 
ground. 

The  resin  mixtures  are  known   as   "  Mastic    Resists."     The   following  two 
recipes  will  illustrate  the  composition  of  these  mixtures  : — 


tSTic  Resists. 

I. 

II. 

Resin 

.     600 

300 

Beeswax 

.     100 

60 

Swedish  Pitch 

100 

Stearin 

40 

Benzene  or  Petrol 

.     300 

Naphtha 

500 

1000        1000 

After  printing,  the  resists  are  dusted  with  talc  powder  or  French  chalk  to 
prevent  them  from  "marking  off "  or  "sticking"  together,  and  the  goods  are 
then  dyed  in  the  cold.  When  sufficiently  dyed,  the  wax  and  resin  are  removed 
by  working  the  silk  in  a  bath  of  benzene  or  naphtha,  neither  of  which  dissolves 
the  colours. 

For  the  production  by  the  "  Mastic  Process  "  of  a  so-called  bandana  hand- 
kerchief in  red,  yellow,  blue,  and  white  on  a  dark  green  ground  the  following 
sequence  of  operations  may  be  carried  out: — (1)  Block  print  the  white  silk 
with  thickened  pastes  of  Victoria  scarlet,  Victoria  yellow,  Cyanol  extra ; 
(2)  Steam  for  i-1  hour  without  pressure  ;  (3)  Wash  and  dry  to  width  on 
a  "  stenter " ;  (4)  Print  the  mastic  reserve  over  the  previously  printed  red, 
yellow,  and  blue,  and  on  the  parts  of  the  silk  cloth  where  the  white,  omitted 
in  the  first  printing,  is  to  appear ;  (5)  Dye  in  the  cold,  or  at  20"-25°  C,  in 
the  following : — 

I    2    per  cent.  Methylene  green. 
\  per  cent.  Auramine  O. 
10    per  cent,  acetic  acid. 
10    per  cent.  Glauber  salt. 

Work  in  the  dye  liquor  until  the  required  depth  of  shade  is  obtained,  rinse 
in  water,  hydro-extract,  hang  up  to  dry,  and  (6)  Wash  in  benzene  or  carbon 
tetrachloride  until  the  mastic  reserve  is  entirely  removed.  After  the  solvent 
has  evaporated  from  the  goods,  the  fastness  of  the  ground  shade  may  be  increased 
I  iv  a  second  steaming  for  \  hour,  but  this  is  rarely  necessary.  Instead  of  the 
colours  used  above,  any  others  suitable  for  silk  may  be  employed  in  like  manner. 

Printing  of  Satins. 

The  printing  of  satin  goods  is  carried  out  in  exactly  the  same  manner  as 
that  of  cotton  goods,  so  that,  with  the  exception  of  vat  dyestuffs  and  Madder 
colours,  all  the  colouring  matters  used  for  cotton  may  be  employed  in  precisely 
the  same  way  for  half-silk  goods  containing  cotton.  The  presence  of  the  latter 
requires  the  addition  of  tannin  and  chromium  acetate  to  the  basic  and  Eosin 
colours  respectively,  otherwise  they  would  wash  out  at  once  in  the  first  wash. 

On  account  of  the  silk  contained  in  the  fabric,  the  Azo  colours — Para  red, 
etc. — are  unsuitable  for  satin,  as  they  cannot  be  obtained  free  from  the  defect 
of  "  rubbing  off." 

The  Aniline  black  given  for  silk  is  equally  adaptable  to  satin,  and  Paramine 
brown  also  serves  as  a  suitable  ground  and  outline  colour. 

The  colours  used  in  the  direct  priuting  of  satin  being  for  the  most 
part  fast,  will  stand  soaping,  and  can  therefore  be  thickened  sometimes  with 
starch  ;  as  a  rule,  however,  it  is  better  to  use  gum  Senegal,  gum  tragacanth, 
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or  British  gum,  since  they  wash  out   verj  easily,  Leaving  the  lu  bre  oi   the  silk 
unimpaired. 

Starch  may  be  employed  tor  dark  outlines,  but  for  blotches  and  other  masses 
of  colour,  whether  dark  or  light,  the  gums  give  by  far  the  beBt  results,  especially 

in  the  ease  of  fabrics  one  side  of  which  is  almost  pure  silk,  such  as  the  furniture 
satins  with  a  cotton  back  and  silk  face. 

Apart  from  furniture  cretonne  patterns,  the  most  important  branch  of  half- 
silk  printing  is  that  connected  with  discharge  and  resist  styles. 

Aniline  black  and  Paramine  brown  discharge  styles  are  carried  out  exactly 
as  described  for  cotton. 

The  r.rowniug  process,  as  might  be  expected,  gives  the  must  lustrous,  if  nut 
the  brightest)  colours  on  Aniline  black,  and  is  perhaps,  on  the  whole,  the  most 
suitable,  but  other  processes  give  satisfactory  results,  and  even  the  presence  of 
zinc  oxide  (Kay's  process)  is  unobjectionable  in  line  discharge  patterns,  which, 
while  they  lose  somewhat  in  lustre,  gain  more  in  brilliancy  of  colour. 

The  purest  whites  are  obtained  by  the  resist  method,  especially  those  pro- 
duced miller  Xitroso-hlue,  in  what  is  known  as  the  "Foulard  Blue  Style." 

The  application  of  NitrOBO  blue  to  half-silk  is  similar  to  its  application  to 
cotton,  but  both  printing  and  slop-padding  colours  require  an  increased  quantity 
Of  acid  to  yield  the  lust   results. 

The    following    process    for    producing    wdiite    resists    under   NitrOSO-blue   i- 

recommended  by  the  Farbwerke    llochst,   the    patentees    of    the    colour:  — The 

printed  with  the  resist  paste  are  thoroughly  dried,  then  padded  in  Nitroso- 

blue  M.K.,  and  finally  steamed,  fixed  in  tartar  emetic,  washed,  soaped,  and  dried. 

Wmn    Resist. 

170  grins.  British  gum. 
195      ,,      water. 
130      ,,      glue  solution  1  :  2. 
85      ,,      acetic  acid  12°Tw. 
250      ,,      stannous  chloride. 
170      „      tartaric  acid. 

1000 
Print,  dry,  and  pad  the  goods  in  — 

Blot  Mb.  I.  II. 

j  Nitroso-base  M.  50  per  cent.  .  50  50 

•   Hydrochloric  acid  36°  Tw.      .         .         167  16-7 

I   Water HO  L70 

J  Tannoxyphenol  K.                    .          .  ...  63 

Resorciii 

I  Hot  water 85  85 

Tannin  solution  50  per  cent.          .  100 

Oxalic  acid  10  per  cent.  120  120 

6  per  cent,  tragacanth  thickening .  100  100 

Make  up  with  water  to  1000  1000 

Pad,  dry  carefully  in  hot  air,  steam  at  100"  ('.  without  pressure  For  G  I  •"■ 
minutes,  pass  through  a  1  per  cent,  solution  of  tartar  emetic,  wash,  Boap,  and 
drj  as  usual. 

The  same  process  may  be  applied  to  pure  silk. 

The  printing  of  wool  and  silk  fabrics  is  carried  out  exactly  as  for  pure  wool, 
and  calls  for  no  special  description. 
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1.   CIBA  YELLOWS. 

The  range  of  the  Ciba  series  of  vat  dyestuffs  has  been  extended  recently  by 
the  introduction  of  two  new  colours — Indigo  yellow  3  G.  Ciba  and  Indigo 
yellow  (j.  Both  colours  may  be  fixed  in  calico  printing  either  by  the  glucose- 
alkali  or  the  hydrosulphite-fornialdehyde  process.  The  latter  process  admits  of 
the  use  of  carbonate  of  potash,  whereby  the  disadvantages  attendant  on  the  use 
of  strong  caustic  alkali  are  avoided. 

Indigo  yellow  3  G.  Ciba  gives  pure  greenish-yellow  shades,  fast  to  light, 
washing,  and  chemicking.  In  combination  with  Ciba  and  other  vat  blues  it 
yields  good  medium  shades  of  green  and  olive.  Being  tinctorially  weak, 
however,  it  is  unsuitable  for  dark  shades ;  and,  for  the  same  reason,  medium 
shades  cannot  be  reduced,  since  the  effect  of  the  yellow  is  weakened  more  than 
that  of  the  blue. 

The  following  recipe  illustrates  the  application  of  Indigo  yellow  3  G.  Ciba : — 

300  grms.  dyestuff. 


250 

,,      British  gum. 

50 
130 

,,      glycerin. 
„      water. 

150 

,,      carbonate  of 

Heat    to 

potash. 
50°  C.     for     10 

minutes  ; 

then    cool    and 

add 

j    50  grms.  Rongalite  C. 
(    50      „      water. 

20 

,,      olive  oil. 

1000 

Print 

minutes 

dry, steam  for  2-3 
at    102°-104°  C, 

Indigo  yellow  3  G.  Ciba. 


develop  in  boiling  soap  (or  chrome,  cold),  and   finally  wash  well. 

Indigo  yellow  G.  is  applied  in  the  same  wayr  but  gives  a  redder  shade. 


2.   HYDR0N   COLOURS. 


TnE  three  Hydron  blues  and  a  Hydron  violet,  recently  brought  out  by  the 
firm  of  Leopold  Cassella  <fe  Co.,  are  the  first  members  of  an  entirely  new  series  of 
vat  dyestuffs.  They  are  derived  from  carbazol  and  its  analogues,  whereas  the 
other  well-known  classes  of  vat  colours  are  derivatives  of  either  Indigo, 
Indirubin,  or  anthraqninone. 
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A  desire  has  long  existed  among  oalioo  printers  for  a  colour  which,  while 
possessing  tlic  depth  and  fastness  of  Endigo,  would  be  capable  ol  being  applied  in 

such  a  way  as  to  obviate  the  disadvantages  entailed  by  the  necessity  fur  printing 
Indigo  in  a  Strongly  alkaline  medium.  The  llydron  Miles  more  than  fulfil  these 
conditions,  for  they  are  faster  e\en  than  Indigo,  and  are  applied  with  weak 
alkalies,  sueh  as  the  carbonates  of  soda  or  potash. 

llydron  blue  K.  gives  deep  full  shades  of  [ndigo;  llydron  blue  <■.  yields 
lighter  and  greener  shades,  rather  brighter  than  lighl  [ndigo j  and  Bydron  deep 
blue  '■.  a  very  dark  colour,  chiefly  used  for  Bhading  purposes.  All  three  brands 
ii"  qoI  Only  fast  to  soaping,  acids,  and  alkali. is,  hut  also  to  light  and  "chemiek- 
ing,"  which  cannot  1,0  said  of  even  medium,  not  to  speak  of  pale,  shades  ol' 
Indigo. 

llydron  hlues,  whether  printed  or  dyed,  may  he  resisted  hy  the  usual 
resists  (zinc  and  copper  salts,  Leukotropes,  etc.)  used  for  other  vat  colours,  hut 
once  dyed  they  cannot  be  discharged  by  any  known  process;  hence  then 
application  is,  at  present,  restricted  to  direct  printed,  cover  and  pad,  and 
"dipped  "  styles,  so  that  Indigo  still  holds  its  own  for  discharged  styles. 

The  llydron  hlues  may  In1  mixed  with  other  vat  colours  for  the  production 
of  compound  shades,  worked  along  with  them  in  multicoloured  patterns,  and 
generally  applied  to  the  same  purposes,  their  mode  of  application  being 
practically   identical. 

llydron   blue   EL  may,  if  desired,  he  printed  by  any  of  the  methods  employed 

for  Indigo,   hut    llydron  blue  (1.    is  best   suited   to  the  hydrosulphite-carl ate 

process  which,  in  fact,  yields  the  most  satisfactory  results  with  both  colours. 
Hydron  deep  blue  (J.  is  not,  as  yet,  much  used  in  printing. 

The  following  recipe  is  recommended  by  the  makers  for  the  preparation  of 
the  printing  colours: — 

50  grms.  Hydron  blue  R.  or  G.  40  per  cent,  paste. 

50      „      glycerin. 
210      „      water. 

30      ,,      soda  ash. 

60      ,,      glucose. 

50      ,,      dissolving  salt  H.  (benzyl  sulphanilate  of  soda). 

50      ,,       llyraldite  C.  extra  50  per  cent,  solution. 
Heat  to  140°  F.  for  \  hour  :  cool  a  little,  and  add 
500  grins,  thickening  H. 

1000 
Lighter  shades  are  obtained  by  adding  more  thickening. 

Thickening  II.  : — 

loll  gnus.   «  heat  starch. 

550      ,,      water. 

300      „      gum  tragacanth,  6  per  cent. 

1000 

Print,  dry,  and  steam  for  4-5  minutes  at  104"  C.  in  steam  as  free  from  ab- 
as possible;  then  sour  lightly  with  the  addition  of  a  little  bichromate  of  soda 
(■">  grins,  sulphuric  acid  and  L'.',  gnnB.  bichromate  per  litre),  wash  well,  SOap, 
wash,  and  dry. 

Brighter  results  are  obtained  with  Hydron  blue  <!.  by  replacing  the  souring 
by  a  treatment  in  perborate  of  soda  (  1 .'.  grins,  per  litre)  at   105  -120"  F. 


10    grms. 

10 

grms. 

10 

—       „ 

10 

20 

10       „ 

20 

30 

10       „ 

20 

J5 

30 
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Resist  Printing. 

For  imitations  of  the  Indigo-dipped  styles  the  Hydron  blues  may  be  resisted 
by  the  usual  Indigo  resists  composed  of  copper,  lead,  and  zinc  salts,  and  also  for 
"batticks"  with  the  customary  wax  resists.  The  dyeing  may  be  done  in  the 
"dipping  vat,"  or  on  a  padding  machine  ;  and  as  Hydron  blues  dye  much  more 
readily  than  Indigo  the  latter  method  is  frequently  adopted. 

For  padding,  the  liquor  is  made  up  as  follows : — 
Light  Blue.     Medium  Blue.     Dark  Blue. 

grms.      Hydron  blue  G.  40  per  cent,  paste. 
,,         Hydron  blue  R.  10  per  cent,  paste. 
,,         caustic  soda  77°  Tw. 
„  hydrosulphite  concentrated  powder. 

2|     „  2£      „  2£      „         Turkey-red  oil  40  per  cent. 

1000"     „  1000        „         1000"       „         water. 

First  mix  the  caustic  soda  and  Turkey-red  oil  with  the  dyestuff,  heat  up  to 
about  50°  C,  and  then  add  gradually  the  hydrosulphite  dissolved  in  cold  water, 
stir  until  the  liquor  is  quite  yellow,  and  finally  add  the  remainder  of  the  water. 
Use  at  25°  C.-32°  C. 

The  goods  printed  with  the  resist,  and  well  dried,  are  run  through  the  above 
solutions  at  the  temperature  indicated.  If  more  than  one  run  is  required  they 
are  exposed  to  the  air  for  a  short  time  between  the  runs.  After  the  final 
padding  the  goods  are  well  aired  as  for  Indigo,  soured,  well  washed,  and  dried. 

If  the  resists  show  any  sign  of  slipping  in  the  warm  dye  liquor  the  padding 
may  be  done  cold,  but  usually  they  withstand  a  run  equivalent  to  about  one 
minute's  immersion  in  the  warm  liquor. 

Hydron  violet  B.  possesses  the  same  properties  as  the  blues.  For  printing, 
however,  the  makers  recommend  the  use  of  caustic  soda  in  place  of  soda  ash. 
This  means  that,  if  the  colour  will  not  work  to  advantage  with  soda  ash,  it  will 
deteriorate  on  standing,  owing  to  the  small  content  of  caustic  soda  becoming 
converted  into  carbonate. 
Hydron  Violet  B. 

50  grms.  Hydron  violet  B.  40  per  cent,  paste. 
50      ,,      glycerin. 
220      „      hot  water. 
20      ,,      caustic  soda  77°  Tw. 
60      ,,      Hyraldite  C.  extra  50  per  cent,  solution. 
50      ,,      glucose. 

50      ,,      dissolving  salt  B.     Heat  to  50°  C.  for  |  hour  :  then  add — 
500      ,,      starch-tragacanth  thickening. 

1000 
After  printing  and  drying  treat  as  described  for  Hydron  blues. 


3.  LEUKOTROPE   RESISTS   UNDER  VAT  COLOURS. 

Although  zinc  chloride  is  an  effective  resisting  agent  under  many  Vat  and 
Sulphide  dyestuffs,  its  hygroscopicity  presents  certain  disadvantages  in  practice, 
and  its  substitution  by  the  Leukotropes  is,  therefore,  of  interest  to  calico- 
printers. 
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The  Society  of  OhemioaJ  Industry  in  Basle  were  the  firat  to  notice  thai 
Leukotrope  printing  pastes,  containing  no  hydrosulphite-formaldehyde,  were 
capable  of  preventing  the  fixation  of  Vat  dyestuffs  afterwards  printed  over 
ilirm  ;  but  they  failed,  at  the  same  time,  to  observe  thai  the  presence  of  Btrong 
caustic  alkalies  was  equally  unnecessary,  and,  consequently,  their  prooess  is 
of  much  less  practical  value  than  that  of  E.  l'.ent/.  and  the  Cillico  Printers 
Association,1  in  which  caustic  alkalies  are  absenl  altogether. 

This  latter  process  consists  essentially  of  printing  one  of  the  Leukotropee, 
suitably  thickened,  on  white  cloth,  and  then  over-printing  suitable  Val  colours 
(made  up  in  the  customary  manner)  with  cither  a  pad  or  cover  roller.  The 
Vat  colours  are  fixed  in  the  usual  way  by  a  run  through  the  rapid  ager,  followed 
by  a  treatment  in  bichromate  of  soda  or  perborate  of  soda, 

Example:  lot)  puis.  Leukotrope  O. 

850      „      British  gum  thickening. 

1000 

Print,  dry,  and  over-print  Bydron  blue  G.  (?.«.)>  dry,  and  run  through  the 

rapid  ager,  etc. 

Amongst  the  colours  suitable  for  over-printing  may  be  mentioned  Ciba 
violet  I'-.,  Belindone  brown  -  K.,  Alizarin  indigo  G.,  :i  Et.  and  7  K.,  Thio-indigo 
scarlet  2  G.,  Hydron  blue  It.,  Thio-indigo  orange  K.,  [mmedial  brillianl  green 
ti.  (i.,  Belindone  red  •'!  B.,  and  Ciba  gzey. 

Another  advantage  of  the  process  is  that  coloured  resists  may  be  obtained 
l>y  adding  a  sufficiency  of  Leukotrope  to  colours,  such  as  Alizarin  red, 
a  Naphthylamine  claret,  and  certain  other  colours,  and  then  printing  suitable 
Vat  colours  over  them  as  above. 

In  the  same  way  Leukotrope  may  be  associated  with  mordants,  and  the 
eonds  afterwards  dyed  up  in  any  suitable  mordant  dyestuff. 

Reserve  salts  0.  and  \Y.  (Kalle)  behave  similarly  to  the  Leukotropes.  They 
are  specially  adapted  to  resisting  printed  Indigo,  under  which  they  yield  fine 
sharp  impressions. 


4.  PROCESS   FOR   PREVENTING   THE   TENDERING 
OF   GOODS   DYED  WITH   SULPHIDE   COLOURS. 

It  has  long  been  known  to  dyers  and  calico-printers  that  goods  dyed  with 
Sulphide  colours  are  liable,  sooner  or  later,  to  lose  considerably  in  tensile 
strength.  This  may  occur  during  any  of  the  various  processes  immediately 
following  the  dyeing  operation,  or  it  may  not  take  place  until  the  goods  have 
been  stored  many  months.  Sometimes  no  "  tendering "  at  all  takes  place ; 
while,  on  the  other  hand,  cases  arc  frequently  cited  where  goods  have  left  the 
works  in  perfect  condition,  and  have  been  found  to  have  become  quite  "tender" 
on  arrival  at  their  destination  in  some  far  eastern  port. 

The  cause  of  "  tendering  "  has  been  fully  investigated  by  J.  E.  Pilling,1  who 
came  to  the  conclusion  that  it  was  due  entirely  to  the  presence  of  sulphuric 
acid;  and,  further,  that  this  sulphuric  acid   was   formed   not   necessarily  by  the 

1  English  Patent  No.  16,389,  1910. 

-  Journal  oj   -  Co      r  it,  !'•!>.  \'.<0'': 
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oxidation  of  sodium  sulphide,  or  polysulphides  (often  present  in  the  dyestuff), 
but  by  the  oxidation  of  the  colour-molecule  itself,  or  by  the  oxidation  of 
sulphurous  acid  to  which  mixed  goods  are  subjected  in  the  stoviug  (sulphuring) 
process,  and  which  is  always  present  in  the  atmosphere  of  manufacturing 
districts. 

Most  of  the  methods  recommended  for  overcoming  the  tendering  action  of 
Sulphide  dyestuffs  depend  either  upon  the  use  of  oxidising  agents  (to  further 
the  oxidation  of  the  dyestuff  during  process),  or  upon  an  after-treatment  with 
salts  capable  of  neutralising  free  mineral  acids. 

In  this  latter  connection  the  following  compounds  have  been  recommended  : 
soap,  sulphite  of  soda,  carbonate  of  soda,  and  the  formates  and  acetates  of  lime 
and  soda.  Up  to  a  certain  point  these  salts  are  undoubtedly  efficient,  but  they 
possess  the  disadvantage  of  being  soluble,  and,  consequently,  when  the  goods 
arc  washed  they  are  removed  from  the  fibre  and  become  inoperative. 

The  employment  of  bichromates  and  acetic  acid  with  the  idea  of  completing 
the  oxidation  of  the  colouring  matter  at  once  has  not  been  found  to  attain  its 
object  with  any  degree  of  certainty. 

In  the  process  of  G.  E.  Holden  J  the  drawbacks  connected  with  the  applica- 
tion of  soluble  neutralising  salts  are  obviated  by  the  fixation  on  the  fibre  of  an 
insoluble  calcium  salt  which  reacts  quantitatively  with  the  sulphuric  acid  as 
it  is  produced,  and  in  that  way  provides  a  permanent  and  effective  method  of 
preventing  the  "  tendering  "  of  the  dyed  goods. 

The  process,  which  is  very  simple,  consists  in  treating  the  dyed  goods  in  a 
1  per  cent,  solution  of  tannic  acid  at  40°  C,  squeezing,  passing  through  lime 
water,  and  finally  washing. 

Goods  dyed  with  a  number  of  representative  Sulphide  blacks,  blues,  browns, 
etc.,  when  treated  in  this  way  and  exposed,  along  with  untreated  samples,  to  a 
temperature  of  120°  C.  for  twenty  hours,  retained  their  original  strength  un- 
impaired, whilst  the  untreated  samples  all  became  tender,  and  many  of  them 
quite  rotten. 

In  addition  to  preventing  a  loss  in  tensile  strength,  this  process  has  other 
advantages,  namely :  (a)  in  some  cases  it  increases  the  tensile  strength  of  the 
fibres ;  (b)  in  the  case  of  blacks  especially  it  improves  the  depth  and  tone  so 
as  sometimes  to  allow  of  10  per  cent,  less  dyestuff  being  used  to  produce  a  given 
shade  ;  (c)  it  adds  to  the  weight  of  the  goods ;  and  (d)  it  is  said  to  increase  the 
power  of  the  goods  to  absorb  starches  (in  finishing). 

Equally  good  results  are  obtained  by  replacing  liine  water  by  any  other 
Miitable  salt  of  calcium,  barium,  or  strontium  ;  and  soda  ash  may  be  used  in 
place  of  tannic  acid,  although  the  tannates  have  been  found  to  yield  by  far  the 
best  results. 

1  Journal  0/  Society  of  Dyers  and  Colourists,  April  1910. 
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5.  COMPARISON  OF  THE  THERMOMETER  TABLES  OF 
CELSIUS  (OR  CENTIGRADE),  FAHRENHEIT  AND 
REAUMUR. 


Degrees. 

Degrees. 

Degrees. 

Celsius. 

Fahren- 
heit 

K'-.iinnur. 

1 

Fahren- 
heit 

K'-amimr. 

Fahren- 
heit. 

EM  iuiimi. 

0 

32-0 

O'O 

34 

93  2 

27 

J 

.;> 

154-4 

54  4 

1 

33-8 

0-8 

35 

95-0 

28 

1 

69 

156-2 

2 

35  6 

1-6 

36 

96  8 

28 

- 

70 

15S-0 

56  0 

3 

37  4 

■2-4 

37 

98-6 

29 

6 

71 

159-8 

56  8 

4 

39  2 

3"2 

38 

100-4 

30 

4 

72 

161-6 

57-6 

5 

41  0 

4  0 

39 

102-2 

:U 

2 

73 

163-4 

58-4 

6 

42-8 

4-8 

40 

104-0 

32 

0 

74 

165-2 

59  2 

7 

44  6 

5  6 

11 

105-8 

32 

- 

75 

167  0 

60  0 

3 

464 

6  4 

12 

107  6 

33 

6 

:>; 

168-8 

60-8 

9 

48-2 

7  2 

4:) 

109-4 

34 

4 

77 

170-6 

616 

10 

50  0 

BU 

44 

111-2 

35 

2 

78 

172-4 

ri2 -4 

11 

518 

8-8 

45 

113-0 

36 

0 

7:' 

174-2 

68-2 

12 

53  6 

9  6 

46 

114-8 

36 

8 

BO 

1760 

54-n 

13 

55-4 

10  4 

47 

1166 

37 

6 

81 

177-8 

64-8 

14 

57"2 

11-2 

48 

118-4 

38 

4 

82 

179-6 

65-6 

15 

59  0 

12  0 

49 

120-2 

39 

H 

83 

181-4 

66-4 

16 

60-8 

12-8 

50 

122-0 

40 

0 

84 

183-2 

67-2 

17 

62  6 

13  6 

51 

123-8 

40 

8 

85 

185-0 

68  0 

18 

64  4 

14-4 

52 

125-6 

41 

6 

86 

186-8 

68-8 

19 

66  2 

152 

58 

127-4 

42 

4 

87 

188-6 

69-6 

20 

68  0 

160 

54 

129-2 

43 

■j 

88 

190  4 

70-4 

21 

69  8 

16  8 

56 

181-0 

44 

0 

89 

192-2 

7 1  -• 

22 

716 

176 

56 

1328 

44 

- 

90 

194-0 

72-0 

23 

734 

18-4 

57 

134-6 

45 

6 

91 

195-8 

:--■ 

24 

75-2 

19-2 

58 

1364 

46 

4 

92 

197  6 

73-6 

25 

77-0 

20-0 

59 

138-2 

47 

2 

93 

199-4 

74-4 

26 

78-8 

20-8 

60 

140-0 

48 

0 

94 

201-2 

752 

27 

80-6 

216 

61 

141-8 

48 

8 

95 

208-0 

76-0 

28 

82  4 

22-4 

62 

143-6 

49 

6 

96 

204-8 

76-8 

29 

84-2 

23-2 

63 

145  4 

50 

•4 

97 

206-6 

77-6 

30 

86-0 

24-0 

64 

147-2 

51 

•j 

98 

208-4 

784 

31 

87  8 

24-8 

65 

149  0 

52 

0 

99 

210-2 

70-2 

32 

89'6 

25  6 

66 

150  8 

52 

- 

100 

212-0 

80-0 

33 

914 

26  4 

67 

152  6 

53-6 

To  convert 

F*  into  C"  subtract  32,  multiply  by  5,  and  divide  by  9. 


F° 
C° 

•  ■ 
R° 
H 


R°        „        32,  „  4, 

F°  multiply  by  9,  divide  by  5,  and  add  32. 

R*  „  4,  „         5. 

F°  „  9,  „         4,  and  add  32. 

C°  „  5,  „         4. 
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Comparison  of  Hydrometer  Degrees  Twaddle  and  Baume  with  the  Specific 
Gravities  for  Liquids  heavier  than  Water, 


Degrees 

Degrees 

Specific 

Degrees 

Degrees 

Specific 

Degrees 

Decrees 

Specific 

Twaddle. 

Baume. 

Gravity. 

Twaddle. 

Baume. 

Gravity. 

Twaddle. 

Baume, 

Gravity. 

1 

07 

1005 

58 

32-4 

1-290 

116 

53-0 

1-580 

2 

1-4 

1 

010 

60 

333 

1-300 

118 

53-6 

1-590 

4 

27 

1 

•020 

62 

34-2 

1  310 

120 

54-1 

1-600 

6 

4  1 

1 

030 

64 

35-0 

1-320 

122 

547 

1-610 

8 

5-4 

1 

•040 

66 

35  8 

1-330 

124 

55-2 

1-620 

10 

6-7 

1 

•050 

68 

366 

1-340 

126 

55-8 

1-630 

12 

8-0 

1 

060 

70 

37-4 

1-350 

128 

56-3 

1-640 

14 

9-4 

1 

070 

72 

38-2 

1-360 

130 

56-9 

1-650 

16 

10-6 

1 

080 

74 

39-0 

1-370 

132 

57-4 

1-660 

18 

119 

1 

090 

76 

39-8 

1-380 

134 

57-9 

1  -ti70 

20 

13-0 

1 

100 

78 

40-5 

1-390 

136 

58-4 

1-680 

22 

14-2 

1 

110 

80 

41-2 

1-400 

138 

58  9 

1690 

24 

15-4 

1 

120 

82 

42-0 

1-410 

140 

59-5 

1700 

26 

16-5 

1 

130 

84 

427 

1-420 

142 

59-9 

1-710 

28 

177 

1 

140 

86 

43-4 

1-430 

144 

60-4 

1-720 

30 

18-8 

1 

150 

88 

44-1 

1-440 

146 

60-9 

1-730 

32 

19-8 

1 

160 

90 

44-8 

1-450 

148 

61-4 

1740 

34 

20-9 

1 

170 

92 

45-4 

1-460 

150 

61-8 

1-750 

36 

22-0 

1 

180 

94 

46-1 

1-470 

152 

62-3 

1760 

38 

23-0 

1 

190 

96 

46-8 

1-480 

154 

62-8 

1-770 

40 

24-0 

1 

200 

98 

474 

1-490 

156 

63-2 

1780 

42 

25-0 

1 

210 

100 

48-1 

1-500 

158 

63-7 

1790 

44 

26  0 

1 

220 

102 

487 

1-510 

160 

642 

1-800 

46 

26-9 

1 

230 

104 

49-4 

1-520 

162 

64-6 

1-810 

48 

27-9 

1 

240 

106 

50-0 

1-530 

164 

650 

1  -820 

50 

28-8 

1 

250 

108 

50-6 

1-540 

166 

65-5 

1-S30 

52 

297 

1 

260 

110 

51-2 

1  -550 

168 

65-9 

1-840 

54 

30-6 

1 

270 

112 

51-8 

1-560 

169 

661 

1-845 

56 

31-5 

1-280 

114 

52-4 

1-570 

170 

66-3 

1-850 

Comparison  of  Hydrometer  Degrees  Baume  with  the  Specific  Gravity 
of  Liquids  lighter  than  Water. 


Degrees 

Specific 

DegTees 

Specific 

Degrees 

Specific 

Degrees 

Specific 

Baume. 

Gravity. 

Baume. 

Gravity. 

Baume. 

Gravity. 

Baume. 

Gravity. 

11 

0-993 

16 

0-960 

21 

0-930 

26 

0-901 

12 

0-987 

17 

0-954 

22 

0-924 

27 

0-896 

13 

0-980 

18 

0-948 

23 

0-918 

28 

0-890 

14 

0-973 

19 

0-942 

24 

0913 

29 

0  885 

15 

0-967 

20 

0-936 

25 

0-907 

30 

0-880 
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7.  WEIGHTS   AND   MEASURES. 

Mi  I nr   Si/stem. 

I  gramme  (grm.)=  16*43  -rains  (grs.). 

I  Irilogramme  (kik>.)=  1000  gnns.  =  15, 130  grs.  =  2]  lbs.  nearly. 

1  oubio  oentimetre  (co.  i  =  1 7  minims  =  .,  J  ,th  gUl. 

1  litre  =  1000  c.cs.  =  35  ozs.  nearly  =  3£  gills  nearly. 

1  metre  =  100  centimetres  (cms.)  =  1  -093  yards. 

English  System. 

1  ounce  (oz.)  =  28'35  L'nns. 

1  pound  (lb.)=  16  ozs.  =  4536  grms.  =  0-4536  kilo. 

1  gill  =  2  noggins  =-  10  ozs.  =  0-284  litre. 

1  pint  =  4      „       =  20  ozs.  =  0-567     „ 

I  quart  =  8    „      =40  ozs.  =  1135    „ 

1  gallon  =  1  quarts  =  8  pints  =  16  gills  =  32  noggins  =  10  lbs.  =  4-543  litres. 

I  inch  (")  =2'54  centimetres  (cms.). 

1  foot  Q  =12"  =  30  IS  cms. 

1  yard  =  3' =  91 -4  cms.  =0914  metre. 


8.  PRICE   LIST   OF  DRUGS.1 


1 3s,  6d.  per  cwt. 
Is.  4d.  per  lb. 
33s.  per  en  t. 
18s.  per  cwt. 
21s.  per  cwt. 
2s.  per  carboy. 
3s.  3d.  per  carboy. 
lfd.  per  lb. 
2|&  per  lb. 
£3,  --  6d  per  ton. 
£1,  10s.  per  ton. 

£1,  15s.  per  ton. 

Is.  per  lb. 

Is.  9£d.  per  lb. 

8£d.  per  lb. 

Is.  Oid.  per  lb. 

Is.  6d.  to  2s.  6d.  per  lb. 

6d.  to  8d  per  lb. 

£6  and  £6,  10s.  per  ton. 

5d.  to  7 £  per  gallon. 

£5,  5s.  per  ton. 

2s.  to  3s.  6d.  per  gallon. 

1  TA.  ii  mainly  from  the  Journal  qf  Ou  Society  of  Dye  'one  1912. 


Acids — Acetic,  10  per  cent. 
Citric... 

Formic,  90  per  cent. 
„         4-",  per  cent. 
Lactic,  50  per  cent. 
Muriatic  (Tower  Salts  30°  Tw.)       ... 
((Minder  „    ) 

Nitric,  89  Tw 

Oxalic 

Sulphuric  (Pyrites  168°  Tw.) 

(       „      145°-148"  Tw.) 
„         (       „      free        from        Arsenic 
145°  Tw.)     ... 
Tannic,  82  per  cent. 
„         Levissinmin 
„         (ordinary)    ... 
Tartaric 
Albumen,  Egg 

Blood 

Alum 

Aluminium,  Acetate  (Red  Liquor) 
,,  Sulphate 

Sulphocyanide 
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Aluniiuate  of  S 

Alumino  Ferric  (slabs) 

Ammonia,  20  per  cent.  S.  G.  0*915 

3.3  percent.  S.  G.  O'SSO         

Ammonium  Chloride  (Sal  Ammoniac)     ... 

„  Sulphate 

Antimony  Fluoride  (double) 

„  Oxalate 

Salt  (65  per  cent.) 

„  Tartrate  (Tartar  Emetic  28  per  cent.) 

„  Tartrate  (Tartar  Emetic  44  per  cent.) 

Arsenic,  White,  Powdered 
Arseuiate  of  Soda  60  per  cent.     ... 
Biuarseniate  of  Soda  65  per  cent.  As205... 
Barium,  Sulphate ... 

„       Sulphocvanide    ... 
Beeswax 
Bleaching  Liquor,  28°  Tw.  6  to  7  per  cent. 

Powder  35  per  cent.    ... 
Borax 
China  Clay 
Coal  Tar  Products — 

Alizarin  Red,  20  per  cent.    ... 

Aniline  Oil  (pure)     ... 
„       Salt  (pure)   ... 

Anthraquinone,  30  per  cent,  paste... 

Benzole,  90  per  cent. 

„       50/90  

Carbolic  Acid  (cryst.)  39-40°  C. 
Cochineal  ... 
Copperas  (Green)  ... 
Copper  Sulphate  .  . 

Chalk         

Chrome  Alum 
Dyewoods — 

Bark  (Baltimore) 

Barwood 

Camwood 

Fustic  (Jamaica; 

Limawood,  Peachwood 

Logwood  (Jamaica)  ... 
„         (St  Domingo) 
„         (Honduras) 
Extracts — 

Bark  liquor   . . . 
„     extract . . . 

Myrobalan,  50°  Tw. 

Sumach  Extract 

Orchil 

Peachwood    . . . 

Persian  berries 

Logwood 

Hematein  Paste 
,,         Crystals 
Flavin 


£29  to  £34  per  ton. 

£3,  5s.  per  ton. 

2d.  per  lb. 

2f  d.  per  lb. 

Lute,  £42-  2nds,£40perU.n. 

£14,  5s.  per  ton. 

5Jd.  per  lb. 

6d.  per  lb. 

5 id.  per  lb. 

5|d.  per  lb. 

Sid.  per  lb. 

£12,  10s.  per  ton. 

£25,  10s.  per  ton. 

£27  per  ton. 

£2  to  £3,  10s.  per  ton. 

3fd.  per  lb. 

£5,  10s.  per  cut. 

£3,  15s.  per  ton. 

£4,  10s.  per  ton. 

£16, 10s.  and  £1 7. 10s.  per  ton. 

35&  to  43s.  per  cwt. 

7d.  per  lb. 

5d.  per  lb. 

4jd.  per  lb. 

lOd.  per  lb. 

10 Jd.  per  gallon. 

lOd.  per  gallon. 

Sid.  per  lb. 

Is.  6d.  to  2s.  per  lb. 

22s.  per  ton. 

£24  per  ton. 

32s.  per  ton. 

£16  per  ton. 

£5,  15s.  per  ton. 

£6  per  ton. 

£16  per  ton. 

£5,  10s.  per  ton. 

£10  per  ton. 

£5  per  ton. 

£4,  10s.  to  £5  per  ton. 

£6,  15s.  per  ton. 

21s.  per  cwt. 

16s.  to  24s.  per  cwt. 

9s.  per  cwt. 

14s.  to  16s.  per  cwt. 

25s.  to  30s.  per  cwt 

lis.  per  cwt. 

36s.  per  cwt. 

20s.  to  30s.  per  cwt. 

25s.  to  30s.  per  cwt. 

50s.  to  60s.  per  cwt. 

Is.  6d.  to  2s.  9d.  per  lb. 


6o3 


Glyoerin    .  . 

Ey dragon  Peroxide  (12  vols.) 
[ndigo — 
Bengal 

Oude 

Kurpah 

Artificial  (20  per  cent,  paste) 
Iron  liquor,  Black,  -I  percent.  Tw. 

Eted 

Lead,  Sugar  of  (White)    ... 
„  „         (Brown)  ... 

„     Nitrate 
Lime,  Acetate  (Grey) 

,,  ,,       (Brown)    ... 

Litharge     ... 
Magnesium  Chloride 

„         Sulphate  |  Epsom  Salts) 

Methylated  Spirits,  61    O.P 

Oils— 

1  astor 

Cocoa  Nut     ... 

Cotton  Seed  ... 

Gallipoli        

Linseed  <  hi  |  Easl  Indian)    ... 
Lubricating  ... 

Olive  ..  

Palm  (Lagos) 
Rape  Seer] 

Tallow  (Australian) 

(Home  Melted)         

Paraffin  Wax 
Potash- 
Bichromate   ... 
Binozalate 

I  Sarbonate,  90  92  per  cent.  ... 
Caustic,  75/80  per  cent 
Chlorate 

Ferricvanidc  (Red  prussiate) 
Ferrocyanide  (Yellow  prussiate) 
Permanganate 
Prussian  Blue  (paste) 
Resin  (common)    ... 
Resin  Spirits 
Soap,  White  Curd 

„     Soft  Gallipoli 
Soda — 

Acetate 
Bicarbonate 
Bichromate   ... 

Bisulphite,  50°  Tw.  15/20  per  cent,  so 
Carbonate  (Soda  Ash)  18  per  cent. 
,,  ,,         „     5*  per  cent. 

„        it Irystal  •  larbonate)       .  . 
„         (Soda  Crystals)  ... 


£95  to  £11)11  pe,  ton. 
Is.  per  gallon. 

2b.  lOd.  to  .'i,.  per  IK. 
2a  6d.  to  Is.  per  lb. 

Is.  9d.  to  3s.    Id.  per  II,. 
8d.  per  lb. 
5d.  per  gallon. 

2s.  6d.  per  cwt. 
£26  per  ion. 
622,   10s.  per  ton. 
£20  per  ton. 
£12  per  ton. 
£7,  lt)s.  per  ton. 

£17   pel'  ton. 

£3,  10s.  per  ton. 

65s.  per  ton. 

2s.  3d.  per  gallon. 

£33  per  ton. 
£42  per  ton. 
£25,  111,,  per  to,,. 

£50    tO     too    pel     to,,. 

£37  per  ton. 

Is.  to  Is.  fid.  per  gallon. 

£+0  to  £44  per  ton. 

£30  per  ton. 

£33  per  ton. 

£32  to  £37  per  to,,. 

£36  per  ton. 

2d.  to  2^d.  per  lb. 

3.1  d.  per  lb. 
4 Ad  per  lb. 
£18  per  in,,. 
£21   per  ton. 
3|d.  per  lb. 
94d.  per  Hi. 
4|d.  per  lb. 
378.  per  cwt. 
8J.d.  per  lb. 
10s.  6d.  per  cwt. 
I  7-.  to  20s.  per  cwt. 
£211,  10b.  per  ton. 


x,-y,   ios.  per  i 
35s.  per  pack. 


£15  per  ton. 
£6,  15s.  per  ton. 
3d.  per  lb. 
3s.  3d.  per  cwt. 
£3,  15s.  per  ton. 
£3,  15s  per  ton  f.o.r. 
7s.  6d.  per  cwt.,  in  : 
£2,  78.  6d.  per  ton  in  barrels, 
and  £2  per  ton  in  bags,  f.o.r. 
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Soda  (contd.) — 

Caustic,  70  per  cent. 
Caustic,  78  per  cent,  to  79  pe 
Chlorate 

Chloride  (Common  Salt) 
Fern  'cyanide  ( Prussiate) 
Hydrosulphite 
Nitrate  (95  per  cent.) 
Nitrite  (96  98  per  cent.) 
Peroxide 
Phosphate 

Silicate,  140*  Tw.      ... 
Stannate  (40  per  cent.) 
Sulphate  (Salt  Cake) 
„  (Glauber's) 

Sulphide  (concentrated) 

„  (crystallised) 

Sulphoxylate  formaldehyde 
Starch  (American) 
,,  (Farina)  ... 
„  (Dextrin)  ... 
Sulphur  (recovered) 
Talc  (French  Chalk) 
Tannins — 

Cutch  

Gambier  (Block) 
Divi-divi 
Mvrobalans    ... 
Sumach— PTT 
Tartar — Brown  and  White 
Tin  (English  Ingots) 

,,    Crystals 
Titanium  Potassium  Oxalate 
Titanous  Chloride 
„         Sulphate 
Zinc  Powder 
„    Chloride  96°  Tw.       ... 
,,    Oxide 
„     Sulphate 


£9,  12s.  6d.  f.o.r. 

£10,  15s.  f.o.r. 

3|d.  per  lb. 

19s.  per  ton. 

3d.  per  lb. 

104d.  per  lb. 

lis.  3d.  per  cwt. 

£27  per  ton. 

is.  per  lb. 

£9,  15s.  per  ton. 

£4.  7s.  6d.  per  ton. 

£1  per  cwt. 

42s.  6d.  per  ton. 

45s.  per  ton. 

£8  per  ton. 

£5,  10s.  per  ton. 

Is.  7£d.  per  lb. 

£10  per  ton. 

£12,  10s.  per  ton. 

£16  per  ton. 

£6  per  ton. 

£3,  10s.  to  £<<  per  ton. 

20s.  to  40s.  per  cwt. 

28s.  per  cwt. 

ss.  to  12s.  per  cwt. 

5s.  6d.  to  7s.  6d.  per  cwt. 

10s.  6d.  per  cwt. 

70s.  to  90s.  per  cwt. 

£190  per  ton. 

Is.  Hd.  per  lb. 

£4,  15a.  per  cwt. 

£4  per  cwt. 

£3,  2s.  6d.  per  cwt. 

£24  per  ton. 

£6,  10s.  per  ton. 

£27  per  ton. 

£7,  10s.  per  ton. 
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4.1   ITATK8,   180. 

.  Inline,  273. 
Acid  colours  on  silk,  586. 

on  wool,  569. 
Acids,  358. 
Acridine  yellow,  278. 
Aerograph  apparatus,  1 1. 
Ageing,  186,  887,  852. 
chambers,  137. 

i  nun's,  Hi. 

Thom'fl  patent,  139. 
machine,  hydrosulphite,  145. 
Indigo,  147. 

lipid  steam,  143. 
object  of,  137. 

with  superheated  steam,  145. 
Albumen,  116. 
colours,  resists  under,  495. 
solution^,  229. 
Algol  colours,  310. 
Alizarin,  246. 
black,  267. 
blue,  123,  256,  403. 

in  Madder  work,  355. 
bordeaux,  253. 

resists  under,  493. 
brow  i  j 

chocolate,  254. 
claret,  252. 
cyanines,  257. 
greens,  255,  260. 
grenate,  255. 
oil,  219. 

orange,  24",  255,  435. 
pink.  250. 

for  blotches,  252. 
purple,  253. 
red  on  oiled  cloth,  248,  249. 

on  unoiled  cloth,  249,  250. 

(and  pink),  resists  under,  493. 
viri'line,  260. 
yellow,  255,  253. 
Alkali  blue,  318. 
Alkaline  reds,  343.  344. 
red  mordant,  343. 

lixing  ..f,  343. 

as  resist  under  Aniline  black,  311. 
thickening,  229. 
Alpha-naphthol,  B8  i 
-naphthylamuie,  184. 

bordeaux,  392,  405. 


Alpha-naphthylamine  elaret,  392. 
discharges  on ,  111. 
with  anthiaquinone,  1 17. 
with  Induline  aoarli 
resists  under,  501. 
without  ice,  395. 
Alum,  182. 

application  of,  to  cotton,  183. 
ammonia,  182. 
potash,  182. 
Alumina,  acetates  of,  184,  187. 
application  of,  187. 
basic  acetates  of,  185. 

sulphates  of,  183. 
citrate  of,  189,  251. 
nitrate-acetates  of,  186. 
nitrates  of,  188. 
paste,  272. 
sulphate  of,  184. 
-acetates  of,  185. 
Aluminateofsoda,  190,  343. 
Aluminium  chlorate,  190. 
chloride,  191. 

-acetate,  191. 
citrate,  189,  251. 
mordants,  182.     Sec  also  Al 
discharging  of,  -409. 
resists  under.     See  Madder  style. 
nitrate  (basic),  188. 
sulphate  (basic),  374. 
sulphocyanide,  189. 
advantages  of,  189. 
Amaranth  B.,  31S. 
Amidoazohenzene,  384. 
Ammonia,  citrate  of,  223. 
nitrate  of,  224. 
tartrate  of,  22 1  ■ 
Ammonium  carbonate,  149. 
chlorid. 
chromate,  197. 
Aniline,  384. 
black,  276. 
action  of  alkalies  and  reducing  agi 

286. 
addition  of  paraphsnylenediamini 
discharge  style  :  Browning's  pi ^s,  .M7. 

Kay's  process,  514. 

Prod'hamme1 

snlphil 

Zilll'l.  l's  pi. I. 
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Aniline  black,  effect  of,  on  other  colours,  283. 
Green's,  285. 

advantages  of,  286. 
Koechlin's,  282. 
padding  of,  513. 
resist  style,  Pluzanski's,  512,  525. 

styles,  511. 
resists  (chalk),  522. 
padding  of,  524. 

(Sulphide  and  Vat  colours),  527. 
various,  522. 
(zinc  oxide),  523. 
on  silk,  587. 
ungreenable,  276,  280. 
chlorate  black,  282. 
Anthracene  blue,  256. 
brown,  262. 

dyeing  with,  355. 
Anthratlavone,  305. 
Anthrapurpurin,  247. 
Anthraquinone,  235. 

in  discharges,  423,  435. 
Antimonine,  160. 

Antimony,  double  oxalate  of,  and  potassium, 
160. 
hydrate,  160. 
lactate  of,  160. 
-potassium  tartrate,  160. 
salt,  160. 

-sodium  fluoride,  160. 
Antiseptics,  559. 
Apparatine,  111. 
Arabic,  gum,  114. 
Arsenic  standard,  272. 

trisulphide,  239. 
Arseuious  oxide,  238. 
Auramine,  270,  273. 
Auto-oxidation,  232. 
Azo  blacks,  395. 
colour  resists  under  Indigo,  488. 
colours,  insoluble,  383.     See  also  Insoluble. 
albumen  colours  discharged  on,  439. 
application  of,  387. 
basic  colours  discharged  on,  437. 

printed  with,  400. 
Diphenyl  black  with,  396. 
discharging  of,  433. 
dyeing  of  plain  shades  with,  404. 
Iron  bull'  with,  402. 
Lead  yellows  with,  402. 
Logwood  black  with,  397. 
Manganese  bronze  with,  403. 
mordant  colour  discharges  on,  438. 

colours  printed  with,  401. 
precautions  to  be  observed  in  printing, 

391. 
steam  colours  with,  400. 
Sulphide  colours  with,  403. 
Vat  colours  with,  402. 
Vat  and   Sulphide  colours  discharged 
on,  439,  441. 
pinkB.B.,  393. 
resist  styles,  497. 

dyeing  machine  for,  506. 
dyeing  of,  504. 
modification  of,  506. 
padding  machine  for,  504. 
Pluzanski's,  547. 


Azophor  black,  396. 
blue,  396. 
colours,  395. 
orange,  396. 
pink,  396. 
red,  396. 

Back  greys,  50,  60. 
starching,  558. 
machine,  558. 
Bandanas,  45. 
barium  chlorate,  233. 
chromate,  197,  486. 
sulphocyanide,  189. 
Bark  extract,  266. 

Basic  colours,  on  aluminium  and  iron  mordants, 
365. 
application  of,  286. 
with  arsenite  of  alumina,  272. 
dyed  on  the  padding  machine,  367. 
on  printed  tannin  mordants,  366. 
fastness  of,  273. 
mixing  of,  271. 
resists  under,  496. 
on  silk,  586. 
on  wool,  571. 
style,  the,  365. 
Batticking,  356. 
Batticks,  491. 
Beetling,  562. 

machines,  562. 
Benzidine,  384. 
brown,  406. 
chocolate,  394,  406. 

discharging  of.    See  Alpha-na/ilt/hy/amine 
claret. 
Benzyl-sulphanilate  of  soda,  310. 
Beta-naphthol,  384. 

prepares.     See  Naphihol. 
-naphthylamine,  384. 
Bichromate  of  potash,  196,  233. 

of  soda,  197,  231. 
Bismarck  brown,  273. 
Bistre,  H.  Schmid's,  442. 

discharges  on,  -142. 
Black  liquor,  191,  336. 
Blacks.     See  Aniline,  Logwood,  Azo,  etc. 
Blanket,  50. 

washers,  59, 
Blankets,  macintosh,  5S. 
washing,  58. 
woollen,  57. 
Bleaching,  85. 
bisulphite  of  soda  in,  96,  565,  566. 
half-,  373. 

for  Indigo  discharges,  99. 
lime  buil  in,  91. 
lye  boils  in,  94. 

-Mather-Thompson's  process  of,  96. 
of  mercerised  goods,  102,  103. 
object  of,  86. 
open  width,  98.  99. 
powder,  94,  95,  233. 
precautions  to  be  observed  in.  99,  100. 
resin  soap  in,  91. 
fur  Turkey  red,  99. 
of  wool,  565,  566. 
Blebbing,  127. 
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"  Bleeding"  black,  366. 

ohoeolata,  356. 
Block  cutting  :  coppered  blocks,  26. 

pitch  pins  in.  J  1. 

tools  uaed  in,  24. 

■  in  n 1,  22. 

BWk  printing,  by  hand,  17. 
poloni  sieve  for,  28. 
operations  of,  28. 

'•  rainbowing"  or  fbndu  style  in,  82. 
stiffening  of  the  oloth  for,  81. 
"  swimming  tab  "  for,  29. 
(toby  printai 

by  machine,  17.  ■'■  1. 
(aar&oeai  "i"'j.r    printing),  37. 

machines,  34,  37,  39. 

nature  of,  18. 

ions  imposed  by,  on  design,  IS 

table,  29,  30. 
Blocks,  22,  28,  27. 

cast  metal,  27. 

"coppered,"  26. 

felting  of,  24. 

Booking  of,  24. 

wood,  22. 
Blotch,  127. 
Bine  and  red  stvle,  432. 

1900,-257,  401. 

redO.,  391. 

vitriol,  209. 
Blueing  agents,  559. 
Bluestone  209. 
Bookbinding  cloth,  561. 
Box-wheels,  53,  54. 
Bran,  150. 

Brightening  oils  for  Madder  red,  341. 
Brilliant  green,  271,  273. 
British  gum,  116,  116. 

thickening.  229. 
Bromate  discharge  on  Indigo,  416. 
Brom-Indigo,  292. 
Bronzes,  545. 
Bronzing  box,  545. 
Brown  salt  G.,  406. 

R.,  406. 
Brushing,  104. 
Buff,  iron,  641. 

mordant,  192. 
Burning  of  mordants,  337. 

I'ABMini  nitrate,  314. 

yellow  (steam),  31  I. 
Calcium  acetate,  213. 

oxalate,  213. 

salts,  213. 

sulphocyanide,  189. 
Calender,  chesting,  561. 

embossing,  560. 

Friction,  560. 

Schreiner,  561. 
Calenderii 
Calico  printing,  methods  of,  17. 

yellow,  269. 
Carmine  black,  28 1. 

.  117. 
Castor  oil,  214. 
Catechu.  267,  512. 

colours,  267. 


Cerium  chloride,  283. 
Chalk,  150. 

1  loim,  king,  94,  168. 
1  ihasting,  561. 
China  clay,  117.  559. 
"Chloi  ojJ''219. 
Chloranisidine,  384. 
scarlet,  392,  406. 
Chlorate  discharges,  116,  162,476. 

on  Indigo,   116. 
of  potash,  233. 
of  soda, 
Chlorine,  232. 
Chocolate  mordants,  345. 
brown  on,  346. 
fawn  on,  346. 
olive  on,  346. 
Chromate  black,  281. 
discharge  on  indigo,  409. 

to  resist  black  cover,  112. 

with  calcium  oxalate,  413. 
of  barium,  197,  48>;. 
of  chromium,  203. 
of  lead,  197 
of  potash,  2."4. 
of  soda,  284 
Chrome,  acetates  of,  198. 
alum,  197. 
azurol  8.,  258. 
bistre,  261,  262. 
chlorate  of,  201. 
citrate  of,  203. 
green,  541. 

discharging  of,  479. 
mordant  dyed  style,  369. 

steam,  196. 
mordants,  alkaline,  201. 
nitrate-acetates  of,  199. 
orange,  224,  274,  539. 

steam,  313. 
shades,  padded,  discharginj 
sulphate-acetates  of,  199. 
tartrate  of,  203. 
violet,  258. 

blue,  257,  401. 
yellow,  224,  274,  539. 

steam 
1  Ihromic  acid,  -33. 
Chroming,  167. 
bromium  acetates,  198. 
basic  sulphate,  198,  369. 
bisulphite,  201. 
citrate  (resist),  493. 
mordants,  195,  370. 

discharging  of,  469. 
half  discharge  on,  471. 
phosphate,  471. 
sulphate  (basic),  198,  369. 

(pure),  198. 
sulphocyanide,  200. 
Chromoglaaeine,  256. 
1  hrysoidine,  106. 
Cibablne,  294,  296 

with  Indigo,  294,  297. 
with  Sulphide  colours,  296. 
Colours,  294. 

discharged  on  Turkey  red,   132. 
with  Alizarin  red,  298. 
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Ciba  colours  with  Aniline  black,  299. 
with  Azo  colours,  299. 

heliotrope,  297,  298. 

red,  298. 

violets,  297. 

yellows,  594. 
Citrate  of  ammonia,  223. 
Citrates  of  soda,  223, 
Citric  acid,  358. 
Clamming,  67. 
Clearing,  352,  559. 

or  chemicking,  168. 

Koechlin's  method  of,  168. 
Cloth,  preparation  of,  for  printing,  85. 
Coerulein,  260. 

dyeing  with,  356. 
Colour  boxes,  50,  60. 

definition  of,  323. 

mixing,  generalities,  118. 

pans,  118,  119. 
Colouring  matters,  definition  of,  323. 
Colours,  bad  straining  of,  125. 

complementary,  324. 

consistency  of,  127. 

faulty  mixing  of,  126. 

frothing  of,  128. 

methods  of  making  up  or  "mixing,"  120. 

primary,  324. 

printing,  defects  in,  125-131. 
preparation  of,  109. 

produced  on  the  fibre  by  condensation,  320. 

secondary,  324. 

series  of,  328. 

for  compound  shades,  329. 
nomenclature  of,  330. 
use  of,  329. 

steam,  122. 

sticking  in  of,  128. 

straining  of,  124. 

tertiary,  324. 
Colourshop,  118. 

machinery,  118. 
Compound  shades,  notes   on   preparation   of, 

322-334. 
Conversion  effects,  463. 
Copal  varnish,  545. 
Copper  acetate,  210. 

chloride,  395. 

mordants,  209. 

nitrate,  210. 

sulphate,  209. 

sulphide,  209. 
black,  277. 
hanging  of,  278. 

sulphocyanide,  211. 
black,  278. 
Copperas,  191,  237. 
Coppered  blocks,  26. 

advantages  of,  26. 
Corei'n,  256. 

Cotton,  impurities  in,  85,  86. 
Cotton  cloth,  impurities  in,  85,  86. 

oil  stains  in,  96. 
Cottou-seed  oil,  219. 

prepare  for  Turkey  reds,  220, 

soap,  226. 
Cover  and  pad  style,  357. 

roller,  319,  357. 


Covering  and  padding  effects,  362. 
in  one  operation,  361. 

styles,  319. 
Cow-dung,  148. 

substitutes,  149. 
Crepon  printing,  fabric  for,  554. 

style,  547. 
Crepons,  Aniline  black  resist  style  in,  551. 
Crimp  colours,  548,  550,  551,  552. 

style,  547. 
Crimped  metallic  stripes,  554. 
Crimping,  direct  process  of,  547. 

resist  method  of,  549. 
Crimps,  colours  used  for,  547-549. 

examples  of,  549,  551,  553. 
Crocein  scarlet,  318. 
Cupric  salts,  234. 
Cutcheline,  268. 
Cutting,  161. 

liquor  for  Indigo  discharges,  412. 
Cylinder    printing,     17.      See    also    Mac/tine 
printing. 

Dash  wheel,  162. 

Defects     in     printing    colours.       See     under 

Colours. 
Delaines,  566. 

Design,  influence  of  process  on,  12. 
Designs  for  block  printing,  18-22. 
Developing  Naphthol  colours,  167. 
Dextrin,  115. 
Diamine  azo  blue  6  B.,  455. 

sky  blue,  276. 
Diaminogene  pure  blue  N.,  454. 
Diamond  green,  273. 
Dianisidine,  384. 

blue,  394,  406,  503. 
prepare  for,  395. 
Diastase,  111. 

Diazo  compounds  coupled  with  the  Chrysoi'dine 
group,  406. 

printing  colours,  390. 
after-treatment  of,  390. 

solutions  (printed),  388. 
Diazotising,  385. 
Die  cutting  or  making,  66. 
Dies,  66. 

size  of,  67. 
Dinitroso-resorcin,  261,  474,  588. 

brown,  261. 

green,  261. 

on  silk,  588. 
Diphenyl  black,  283. 

base,  283. 

oil,  283. 
Direct  colours,  application  of,  275. 

discharging  of,  453. 

on  silk,  586. 

on  wool,  571. 
Discharge  and  resist  styles,  408,  409,  481. 
on  silk,  587. 

-resists,  486. 

styles    on   Aniline    black,    513.     See    also 
Aniline  black  resists. 
on  wool,  574. 
Discharges,  358. 

on  basic  colour  grounds,  451. 

chlorate,  452. 
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Discharges,  bydroenlphite,  122,  184,  145,  463, 
675,  688. 
resists  under,  449. 

on  Indigo,  409,  413,  416,  120,  421,  122,  126. 

■  ■11  insoluble  Azo  ooloura,  108, 

on  Pan  red  to  resist  black  covers,  449. 

snlphite,  I5:i,  578. 
Discharging  bath  for  Indigo,  421. 

of  direct  colours,  453. 
with   simultaneous  Aniline 

black  oovers,  462. 

of  mineral  colours,  477. 

of    Naphthylamine    claret     and     similar 
colours,  444. 

object  of,  320. 

of  padded  chrome  shades,  1 72. 

of  slop-padded  mordants,  862. 

of  Sulphide  ool s,  175. 

of  tannin  mordants,  464. 

of  Turkey  ml,  126. 
Dissolving  sail  15.,  310, 
Divi-divi,  220,  268. 
Doctors,  33,  50,  55. 

cleaning,  55. 

composition,  65. 

lint,  66. 

sharpening  of,  56. 
I  taragon,  gum,  113. 
Drying,  168,  559. 

hot  air,  170. 

machines,  168,  170,  171. 
Dunging,  1  is,  181,  337,  340,  352. 

Brat  or  fly,  151. 

liquors,  33!'. 

second,  151. 

spiral,  151. 
Duplex  printing  machine,  74-78. 

M'Nab's,  76, 
Dye  bath  for  (ladder  red,  311. 

beck,  153 
Dyed  claret,  343. 

compound  Bhades,  343. 

red.     See  Madder  reds. 

style,  881. 
illustration  of,  335. 
operations  in,  335. 
remarks  on,  370. 

way,  335. 

work,  335. 
Dyeing,  152,  335,  352. 

F.Ml  i:.\1.I)INE,  276. 

Engraving,  63. 

effects  obtainable  l>y,  64,  66. 

hand 

machine,  66-68. 

for  metal  printing,  545. 

pentagraph,  69. 

Btippli 
Eosine,  318. 
Bosines  on  wool,  571. 
Erika,  276.     See  also  THrect  colours. 
Erioglauclne, 
Erythrosinc,  318. 

Etching  of  copper  rollers,  78. 
Ethyl  violet,  273. 
Express  ooloura,  522. 
Extract  colours,  218. 


Past  blaok,  261, 

in  blue  T.A.I.,  I6>;. 
I'm  ic  aoetate,  195. 

ohloride,  195. 

nitrate-acetate,  196, 

nitrate-sulphate,  195. 

sails,  234. 

Bulphate-acetate,  195. 

sulphates,  191. 
Ferrous  acetate,  192. 
amplication  of,  192. 

ohlonde,  198. 

nitrate,  198, 

sulphate,  191,  237. 
application  of,  192. 

thiosulphate,  193. 
Filling,  569. 
Finish,  Batiste,  560. 

Beetle,  5U2. 

moire",  561. 

Sohn  iner,  560. 
Finishes,  transparent,  559. 
Finishing  of  printed  calicoes,  557. 
Kixing,  159. 

agents,  160. 

liquor,  193 

methods  of,  159. 
Flat-press  printing,  17,  48. 
Flavopurpurin,  247. 
Flour,  1 1 2. 
Fondu  printing,  82. 
Foroing-on  machine,  63. 
Foulard  style,  363. 
Frot  lling  (of  colours),  128. 
Furnishers,  38,  50,  60. 
Furniture  goods,  353. 
dyeing  of,  353. 

GAM  nuts,  220,  268. 
( lallamine  blue,  257. 
Galhwol  blue,  258. 
Gallein,  dyeing  with,  355. 
Gallooyanine,  dyeing  with,  314,  355. 
Galloie  mordants,  169,  170. 
Gallo-navy  blue,  2,">7,  259. 
Gallophenine,  257. 
Qedda,  gum,  114. 
( ilucose,  239. 
prepare,  288. 

•naphthol  prepare,  290. 
Glue,  117. 

use  of,  in  dyeing,  1 17. 
i  Iradation  in  block  printing,  21. 

i .  66. 
Grey  wash,  90. 
i  luignefa  green,  274. 
Gum  Arabic.  11 1 

British,  115-116. 

dragon,  113. 

gedda,  114. 
1,  114. 
thickening,  228. 

thii-ki-iiinL,'-,  preparation  of,  114. 

tragaosntn,  113. 
Gums,  mixtures  of,  with  starch,  etc.,  Ill,  1 16. 

II  \i  i    hisi  ii  mice  on  chrome  mordants,  471, 
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Half-discharge  on  tannin  mordants,  467. 
Half-silk  printing.     See  Sattimt. 
Half-wool,  discharges  on,  580. 

printing  of,  579. 

red  and  blue  style  on,  581. 
Hanging  rooms,  137. 
Harmony  of  analogy,  324. 

of  contrast,  324. 
Helindone  browns,  310. 

colours,  310. 

grey,  310. 

orange,  310. 

reds,  310. 

scarlets,  310. 

yellows,  310. 
Hematein,  264. 
Hemolin,  264. 
Hot  flue,  363. 
Huile  tournante,  218. 
Hydrazine  sulphate,  239. 
Hydro-extractor,  172. 
Hydrogen  peroxide,  232. 
Hydron  blues,  594,  595. 

colours,  594,  596. 

violet,  594,  596. 
Hydrosulphite  N.  F.,  238.    See  also  Discharges. 

discharges  on  direct  colours,  454. 
on  Indigo,  422. 
on  insoluble  Azo  colours,  434. 

of  soda,  237. 
Hydrosulphites,  various,  436. 
Hypochlorite  of  soda,  225,  233. 
Hyraldite,  238. 

Immedial  indone,  301. 
Indanthrene  blues,  305. 
browD,  305. 
claret,  305. 

colour  discharges  on  Turkey  red,  432. 
colours,  302. 

methods  of  printing,  303,  305,  307,  309. 

with  Azo  colours,  307. 

with  steam  colours,  308. 
copper,  305. 
green,  305. 
grey,  305. 
maroon,  305. 
red,  305. 
violet,  305. 
yellows,  305. 
Indigo,  287. 

Azo  colour  discharges  on,  413,  420,  421. 

resists  under,  488. 
bromate  discharge  on,  416. 
chlorate  discharge  on,  416. 
chromate  discharge  on,  409. 
dipping  vat,  381. 
discharged  on  Turkey  rod,  432. 
discharge-resists  under,  486. 
discharges,  bleaching  for,  99. 

imitation  of,  320,  454,  455. 

(various  effects),  419. 
discharging  of,  by  oxidation,  409. 

by  reduction,  422. 
dyeing,  376,  381. 

(clear  hydrosulphite  vat),  379. 

(copperas  vat),  376. 

(dipping  method),  381. 


Indigo  dyeing  (hydrosulphite  vat),  378. 
machine,  continuous,  382. 
(zinc-bisulphite-soda  vat),  379. 
(zinc-lime  vat),  376. 
leukotrope  process  of  discharging,  423. 
natural,  287. 

nitrate  discharge  on,  421. 
printing,  287. 
glucose  process  of,  287. 
hydrosulphite  process  of,  290. 
principle  of,  287. 
prints,  after-treatment  of,  289. 
hanging  of,  289. 
steaming  of,  289. 
prussiate  discharge  on,  420. 
reduction  discharges  on,  422. 
resist  styles,  dyeing  of,  489. 
modifications  of,  485,  490. 
resists  under,  481. 
salt  (Kalle),  292. 
synthetic,  287. 
titanium  discharges  on,  425. 
white,  287. 
with  Azo  colours,  290. 
with  Vat  colours,  292. 
yellow,  595. 
Indoine  blue,  273. 
Induline  blues,  271,  273. 
scarlet,  235,  273,  435. 
Injector  kier,  91,  92,  93. 
Insoluble  Azo  colours.     See  Azo  colours. 
developing  of,  387. 
persulphate  resists  under,  503. 
resists  under,  497,  500,  501. 
sulphite  resists  under,  500. 
tannin  resists  under,  501. 
tin  resists  under,  498. 
Intermittent  printing  machine,  77. 
Introduction,  3-13. 
Irisamine,  273. 
Iron  bull",  192,  403,  541. 
discharging  of,  477. 
liquor,  192. 

mordants,   191.     See  also  headings  under 
Ferric  aud  Ferrous. 
ageing  of,  192. 
alkaline,  194. 
discharging  of,  469. 
resists  under.     See  Madder  slide. 
pyrolignite  of,  191. 
stains,  100. 

Javelle,  Eau  de,  232. 

Jigger,  152. 

Jumper  printing  machine,  77. 

Kier,  injector,  91. 

steamer,  96. 
Kryogene  blue,  300. 

Lactarine,  117. 
Lamp  black,  274,  275. 
Lapping,  50,  56. 
importance  of,  56,  57. 

Lead  acetate,  211. 
(basic),  540. 
carbonate  211. 
mordants,  211. 
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Leml  nitrate,  21  1. 
peroxide,  28 I. 
sulphate,    212.      Bee    also    Indigo    re*M 

ttylt 1. 

Leukotrope  0.  and  \\\,  L28. 

"  I, ills,"  79. 

Lime,  acetate  of,  S18. 
boil,  91. 

juice,  359. 

ailioate  ..I',  1 1 i*. 
Liming  machine,  91, 
Linings,  printing  of,  548. 
Luarol,  860. 
"  Lobbing,"  si. 
Logwood,  268,  542. 

black,  264. 

odours,  263. 
Loose  steam  Btyle,  81  7. 
"  Low  place,"  81. 

Lye  boil,  first,  94. 
secoiid,  94. 

Machini  printing,  19-63. 
Bladder,  336. 
black,  347,  349. 
brown  (catechu),  350. 

printing  colour,  351. 
chocolates,  344. 
oolonrs  and  Aniline  black,  365. 
crimson,  342. 

and  Indigo  styles,  combined,  364. 
orange,  312. 
pink,  342. 
purple,  317. 

dye  bath  for,  34'.'. 

prepare  for,  317. 

printing  colours  for,  348. 

topping  of,  349. 
red,  888. 

brightening  of,  311. 
reds,  clearing  of,  342. 
■  i.  840,  841. 
style,  336. 

colours  suitable  for,  343. 

mordants  need  in,  336. 

multicolour  patterns  in,  350. 

process  for,  352. 
and  steam  colours,  355. 
yellow  (lead),  850. 
prepare  tor,  351. 
printing  colour  for,  351. 
Magenta,  273. 
Magnesium  acetate,  223. 
Maize  standi,  112. 
Malachite  green,  273. 
Mandrels,  62. 

Manganese  bronze  or   brown,   167,  312,    103, 
488,  541. 
discharging  of,  479. 
steam,  317. 
chloride.  218. 
mordants,  212. 
paste,  303. 
peroxide,  234. 
sulphate,  213. 
Marine  blue,  273. 
Marking  and  sewing  of  pieces,  86. 
Marseilles  soap,  219. 


resist  on  silk,  590. 

M    PCI  rising,  100. 
aft  i  bli  toning,  101. 
before  bleaching,  101. 
effect  of,  101. 
in  the  grej ,  ad'  anl  i ire  of,  102,  103. 

inili w  of  temporal ,  102. 

and  lye  boiling,  combined,  103. 
machine,  mi. 

ii \.  i  1 1,  101. 

stains  during,  103. 
Mel  d  blocks,  cast,  27. 

method  of  making,  27. 

moulds  for,  27. 

uso  of,  27. 
|>i  luting,  544. 

styles  of,  516. 
Metallic  powders,  546. 
Metanitraniline,  384. 

orange,  39:;. 
discharges  on,  436. 
Methyl  riolet,  "-1: 
Methylene  blue,  122,  269,  273. 

green,  273. 

grey,  273. 
Mills,  66. 

making  of,  67. 

size  of,  67. 

.Mineral  colours  (steam),  318. 
Modern  blue,  257. 

riolet,  257. 
Moire  finish,  561. 
Monteith's  press,  45-46. 
Mordant  colours,  245. 

application  of,  245. 

on  silk,  586. 

mi  wool,  572. 
Mordanting,  335. 
Mordants,  123,  177,  17'.'. 

application  of,  180. 
classes  of,  180. 
drying  of,  337. 

Myrobalans,  220,  268. 
Myrtle,  fast,  261. 
green,  272. 

NAPHTHOL,  alpha,  384. 

beta,  384. 

prepares,  3S9,  405. 

preparing  with,  389. 

R.,  385. 

solutions  (printed). 

yellow,  318. 
rTaphthylamine,  alpha,  384. 

beta,  384. 

claret,  392,  405. 

re-ists  under,  501. 
(without  ice),  395. 

Dolour,  323. 
application  of,  326. 
Nickel  acetate,  207. 
bisulphite,  208. 
mordants,  207. 
sulphate,  207. 
Nigranilinc,  276. 

,  273. 
Nitrate  discharge  on  Indigo,   Il'1. 
of  ammonia,  221. 


6l2 


TEXTILE    PRINTING. 


Nitro-alizarin,  247. 

Nitro-paratoluidine,  384. 

Nitrosamine  red   resist  under  Aniline  black, 

399. 
Nitrosamines,  398. 

in  Indigo  discharge  styles,  399. 
Nitroso  bases,  320. 
blue,  320. 

padding  of,  321. 

printing  of,  321,  322. 

resists  under,  507. 

on  silk,  587. 

sulphite  resists  under,  509. 

toning  of,  322. 
Nitrotoluidine  orange,  discharges  on,  436. 

Oil,  alizarin,  219. 

brightening,  for  Madder  reds,  217. 

castor,  214. 

chlor,  219. 

cotton-seed,  219. 

mordants,  213. 

olive,  218. 

prepares  for  Alizarin  reds  and  pinks,  215. 
for  steam  colours,  247. 

rape  seed,  219. 

soluble,  219. 

stains  in  cotton  cloth,  96. 

sulphated,  219. 
Oleine,  215,  216,  219. 
Olive  oil,  218. 

emulsion  for  Turkey  reds,  219. 

soap,  219. 
Opening  rollers,  173. 
Ortho-amidoazobenzene,  384. 

-nitroparaphenetidine,  384. 

-nitrotoluidine,  384. 
orange,  393,  406. 
Oxalate  of  antimony  and  potassium,  160. 

of  tin,  205. 
Oxazine  dyestuffs,  320. 
Oxidising  agents,  231. 
Oxymuriate  of  tin,  206. 
Ozone,  232. 

Tacking,  80. 

Pad  or  pad  roller,  319,  357. 

Padding  mangles,  105,  106. 

for  resist  styles,  105,  106. 
slop,  106. 
Padding  and  covering  styles,  319. 
Para-amidodiphenylamine,  283. 
Para  brown,  discharges  on,  436. 
dyeing  of,  407. 
printing  of,  407. 
Paramine  brown,  528. 

resists  under,  528. 
Paranitraniline,  384. 
red,  391,  405,  504. 
direct  production  of,  on  the  fibre,  398,  399. 
discharges  on,  436. 
dyeing  machine  (continuous),  404. 
resists  under,  501. 
Paranitro-orthoanisidine,  384. 

red,  394. 
Paratoluidine,  384. 
Paste,  acid  starch,  227. 
acid  starch-tragacantli,  228. 


Paste  for  Alizarin  reds,  228. 
flonr-tragacanth,  228. 
for  reducing  acid  resists,  229. 

Alizarin  reds,  228. 
starch,  227. 

-tragacanth,  227. 
Patent  blue  as  hydrogen  carrier,  286. 
Peachwood,  266. 
Pentagraph  engraving,  69. 
etching  in,  73. 
plate  cutting  for,  73. 
principle  of,  70. 
varnishing  for,  74. 
machines,  70-72. 
Perborates,  234. 
Permanganate  of  potash,  234. 
Perrotine  machine,  34-36. 
printing,  34. 

advantages  of,  34. 
Persian  berries,  123,  401,  542. 
brown,  266. 
dyeing  with,  355. 
extract,  264. 
old  gold,  265. 
orange,  265. 
yellow,  265. 
Persulphates,  234,  503. 
Pheuocyanine,  256. 
Phenol,  406. 
Phosphoric  acid,  343. 
Phthalein  colours,  317. 
Pieces,  marking  of,  86. 
Pigment  colours,  application  of,  273. 

fixation  of,  with  glue  and  casein, 

275. 
frothing  of,  275. 

preparation  of,  for  printing,  275. 
Pilochromine,  256. 
Pin  pad,  357. 
Plaiting  down,  92. 
Plate  cutting,  73. 

printing.     Sec  Flat  press. 
singeing  machine,  87. 

traverse  motion  of,  87,  88. 
Plnmbite  of  soda,  212. 
Ponceau  F.F.R.,  318. 
Potash,  bichromate  of,  233. 
chromate  of,  196,  234. 
permanganate  of,  234. 
red  prussiate  of,  194,  234. 
sulphite  of,  238.    See  Discharg*  s  ,,,id  r,  state. 
yellow- prussiate  of,  194. 
Potassium  chlorate,  233. 
chromate,  196,  234. 
ferricyanide,  194,  234. 
ferrocyanide,  194. 
Potato  starch,  112. 
Preparation  of  cloth  for  printing,  85. 
Preparing,  105. 
Printing,  block,  17-40. 
colours,  making  of,  118. 
cylinder  or  machine,  49-63. 
flat-press,  48. 
machine,  49-55. 
action  of,  51. 
Aitken's,  49. 
Bell's,  49,  60. 
Keen  k  Piatt's,  49. 
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Printing  machine.  Mileages,  77,  78. 
Btendl 
of  wool,  505. 
Printworks,  first  in  England,  B. 
ind,  8. 
Prussian  bine,  168,  542. 

diaoharging  of,  (77. 
(pigment),  226. 

n  colour),  315. 
Prussiate  black,  280. 

advantages  of,  281. 
discharge  on  Indigo,  420. 
green  (steam),  31ti. 
Purple  fixing  liquor,  347. 
madder,  317. 
mordant,  347. 
Purpurin,  247. 
■■  Putting  on,"  28. 
Pyrogene  bine,  296. 

its  of  iron,  191. 

i  BOM  lark.   101,  542. 

dyeing  with,  355. 
extract,  266. 

"  l;.\IMi"\viNc;,"  32. 

apparatus,  33. 
Raised  styles,  539. 

vegetable  colours,  5 12. 
Raising,  161,  352. 

;Uhl  developing,  llil. 

Rape-seed  oil,  219. 
Red  and  blue  style,  290. 
liquor,  185,  186,  336. 

tin,  185. 
prussiate  of  potash,  234. 
Reducing  agents,  235. 
action  of,  on  diazo  compounds,  286. 
ii,  324. 
Reductite,  238. 
Repeats,  19,  20. 
Resen  as,  819. 
Resin  soap,  94. 
Resist,  alkaline  copper,  450. 
printing,  597. 
veil  under    Bladder  dhocolatea,   etc.,  360, 

801. 
styles,  481. 
white  under  alumina  mordants  and  Aniline 

black,  359,  361. 
yellow  under  Madder  purple,  360,  361. 
Resisting,  object  of,  320. 
,  319. 
multiple,  under  steam  colours,  i!'7. 
under  albumen  colours,  495. 

Alizarin  red  and  pink,  4'.'3. 
Aniline  black,  61  1  522, 
basic  colours,  496. 
black  covers,  :c-4,  525. 
discharges,  449. 
Indigo,'  481. 

insoluble  Aso  colours,  408. 
Madder  chocolates,  359,  361. 

colours,  357. 

purple,  358,  359,  361. 
59,  361. 
Paramine  brown.  .VJ8. 
printed  Indigo,  492. 


185,  449. 

Yal  d\  .'.lulls,  536. 

Resorain  blue,  320. 
Reversible  printing,  76. 
Rhodamine,  270,  273.  185. 

addition  of,  to  Ali/ann  pinks,  261, 
Rhoduline  violet,  27  ;. 

yellow,  273. 
Kicc  starch,  112. 
Kicinoleati  of  soda,  21  I. 
Ricinoloic  arid,  211. 
Rodogen 

Roller  printing.    Bei  UaeMnt  printing. 
defi  at    incidi  ol  >i  to,  79 

singeing  machine,  88,  89. 
Rollem,  81. 

brass.  62. 

copper,  61. 

nickel  plated,  82, 

Bteel,  61. 
Rongalite,  238. 
Rosaniline  blue,  319. 
Rose  Bengale,  318. 

Sal  ammoniac,  848. 

Satin,  Aniline  black  discharges  on,  591. 

Nun  so  blue  on,  591. 

Paramine  brown  discharged  on,  691, 

printing  of,  590. 
Scalding  off,  367. 
Scarlet  6  R.,  318. 
Scratches  (on  rollers),  7'.'. 
Scrimp  rails,  173. 
Scrimps,  80. 
Scumming,  80. 
Soutchei 

Senegal,  gum,  114. 
Setoglaucine,  257,  401. 
Setopaline,  435. 
Shad,-,  324. 
Shading  salt  R.,  385. 
Sharp's   continuous  Steocilling   machine,    46, 

47. 
Shearing,  104. 

maohine,  106. 
Sieve  for  block  printing,  28. 
Silk,  acid  colours  on,  586. 

Aniline  black  on,  587. 

basic  colours  on,  586. 

bleaching  of,  586. 

direct  colours  on,  586. 

"ii,  587. 

hydroexuphite  discharges  on,  588. 

mastio  resist  on,  590. 

mordant  Dolours  on,  586. 
n,  587. 

preparation  of,  for  printing,  585. 

printing,  585. 

tylee  on,  589. 
scouring  of,  585. 
tin  dischargi  i  on,  588. 
Singeing,  86-90. 

machine,  gas,  88,  89,  90. 
plate,  87,  88. 
roller,  88,  89. 
Snaps  or  snappers,  79,  126. 
Soap,  226. 

castor  oil,  214,  219. 
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Soap,  cotton-seed  oil,  226. 

olive  oil,  219. 

palm  oil,  226. 
Soaper,  open,  165. 
chroming  in,  167. 
cutting  in,  167. 
developing  in,  167. 
fixing  in,  167. 
Soaping,  165. 

spiral,  168. 
Soda,  bichromate  of,  234. 

bisulphite  of,  238. 

bromate  of,  234. 

chemick,  225,  233. 

chromate  of,  234. 
Soda  ash  in  bleaching,  94. 
Sodium  arsenate,  149. 

bichromate,  197,  234. 

bisulphate,  358. 

bisulphite,  238. 

carbonate,  149. 

chlorate,  233. 

citrate,  223,  357. 

hydrosulphite,  237. 
-formaldehyde,  238. 

hypochlorite,  225. 

nitrate,  234. 

nitrite.     See  Diazolising. 

phosphate,  149. 

as  resist  under  Alizarin  pinks,  494. 

silicate,  149,  339. 

sulphide,  238. 

sulphoxylatc,  238. 

-tartar  emetic,  100. 
Softening  agents,  559. 
Solid  green  O.,  261. 
Soluble  blue,  318. 

oil,  219. 
Souring,  94. 

Squeegee  printing  machine,  77,  78. 
Squeezer,  96,  164. 

Birch's,  165. 
Stanuate  of  soda,  207. 
Stannic  oxalate,  206. 

sulphoricinoleate,  216. 
Stannite  of  soda,  207. 
Stannous  acetate,  205. 

chloride,  204,  236. 
application  of,  204. 

nitrate,  205. 

oxide,  306. 

sulphoricinoleate,  216." 
ammonio-,  216. 
Starch,  elfect  of  diastase  on.  111. 

maize,  112. 

paste,  111,  112,  227. 
use  of  oil  in,  111. 

potato,  112. 

rice,  112. 

soluble,  110. 

testing  of,  112. 

wheat,  111. 
Steam  colours,  122. 
Steamer,  continuous,  156-159. 

cottage  (high-pressure),  156. 
(low-pressure),  155. 

kier,  96,  97,  98. 
Steaming,  154. 


Steaming,  condition  of  goods  for,  158,  159. 
faults  incidental  to,  158. 
use  of  "greys"  in,  159. 
Stencilling,  17,  40. 
machines,  45. 

(Monteith's  press),  45. 
(Sharp's  patent},  46,  47,  545. 
modus  operandi  of,  45. 
nature  of,  11. 
scope  of,  4], 
Stencils,  Japanese,  41. 
making  and  using  of,  44. 
metal,  14. 
paper,  44. 
Stenter,  171,  559. 
jig,  560. 
mercerising,  101. 
Stentering  to  width  for  certain  styles,  104. 
"  Sticking  in,"  128. 
Stiffening,  557. 

of  cloth  for  block  printing,  31. 
Stippling,  65. 
"Streaks,"  79,  125. 
Styles  of  printing,  243. 
Sulphated  oil,  219. 

Sulphide  (and  Vat)  colour  resist  styles,  mangle 
for,  536. 
colours,  299. 

application  of,  299. 
Azo  colour  resists  under,  537. 
in  discharge  work,  302. 
discharging  of,  475. 
dyeing  of,  532,  535. 
manganese  resists  under,  537. 
padding  of,  531. 
treatment  of,  299,  301. 
zinc  chloride  resists  under,  530. 
Sulphite  discharges,  453,  475. 
resists  under  Nitroso  blue,  509 
Paramine  brown,  528. 
Sulphoricinoleate  of  ammonia,  216. 

of  soda,  216. 
Sulphoricinoleic  acid,  215. 
Sulphur  resist  under  Indigo,  492. 
Sumach,  220,  268. 
Surface,  or  peg,  printing,  37. 
printing  machines,  38-40. 
Swimming  tub,  29. 

Tannic  acid,  220. 

application  of,  221. 
Tannin  discharge  style,  365,  464. 
discharges,  resists  under,  168. 
mordants,  discharging  of,  464. 
padding  of,  221. 
printing  of,  222,  366. 
Vat  colour  discharges  on,  1^7. 
orange,  273. 
resists,  501,  502. 
Tannoxyphenol  R. ,  320. 
Tartar  emetic,  160. 
sodium-,  160. 
Tartaric  acid,  358. 
Tartrate  of  ammonia,  224. 
"Tearer,"  29. 
Tension  rails,  173. 
Textile  printing,  definition  of  3. 
general  considerations  on,  9. 
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Textile  printillg,  origin  of,  "  s. 
Thickening  agents,  110-118. 

alkaline,  229. 

British  gnm,  229. 

choice  <if,  229. 

gum  Senegal,  228. 

pastes,  227. 
tragacanth,  229. 
ThioflavineT.,  273. 
Thiogene  black,  300. 
cyanine,  300. 
green,  300. 
grey,  300. 
yellow,  300. 
Thio-Indigo  brown,  293. 
orange,  293. 
red,  292,  293. 
scarlet,  293. 
yellow,  293. 
Tliioninc  blue,  273. 
Tin.  acetate  of,  205. 
citrate  of,  205. 
crystals,    201,    230.       S 

chloride. 
discharges,  alkaline,  on  direct  colours,  457, 

461.     See  also  SUM  ;   //" 
mordants,    204.      See    also    Stannic    and 

Stannous, 
oil  prepare,  217. 
..xalate  of,  205. 
oxymuriate  of,  206. 
pulp,  316. 
red  liquor,  360. 
resists  under  Nitroso-blue,  509. 

Para  red,  etc.,  501. 
salt,  204,  236. 
Tint,  824. 

Titanona  chloride,  236. 
sulphate,  236. 
Milphocyanide,  236,  425. 

as  discharge  on  Indigo,  -■'•',  425. 
Toby  printing,  31. 
TuUjring  sieve,  31,  32. 
Tolidine,  384. 
chocolate,  394. 

discharges  on,  441. 
Tone,  324. 
Tragacanth,  113. 

thickening,  229. 
Treatment  of  goods  after  printing,  135, 
Turkej  red,  371. 

bleaching  for,  99. 
brightening  of,  37r>. 
clearing  of,  ;;7 1. 
discharging  of,  426. 
(acid  process),  120. 
(glucose-alkali  process] 
dyeing  of,  for  discharging.  878. 
(Erban  Spechl  pn  ess),  375. 
(Steiner's  process),  872. 
Tnrqnoise  bine,  271. 
Two-tone  effects,  467,  170. 


Ultramarine  blue,  274. 
,  271. 

pink,  274. 

violet,  271. 
I  iirv.il  printing,  80. 

Union  g Is,  printing  of,    See  //■<//■ 

Upholstery  good 
Uranine  yellow,  318. 

Valonia,  220. 
Vanadium  black.  279. 

chloride,  223. 
Vat  colour  discharges  on  tannin  mordants,  167. 

colours,  appliciti f,  292. 

in,  812. 
resists  tinder,  536. 
Vegetable  dyestulls,  application  of,  288. 
Vermilion,  J71. 
Vesuvine,  406. 
Victoria  blue,  273. 
Viridine,  Alizarin,  260. 
Viridone  F.E.,  261,  262. 

Washing,  90,  161. 

machine,  91. 
slack,  163. 
square  beater,  162. 
"  Water  of  Ayr"'  stone,  65. 
Weighting,  559. 
Wheat  starch,  111. 
White  vitriol,  208. 
Winding-oii,  104. 
Wood  blocks,  22. 
Wool,  acid  ■  I  i  irs  in,  569. 

basic  colours  on,  571. 

bleaching  of,  565,  566. 

bleaching  with  bisulphite,  505. 
with  hydrogen  peroxide,  566 

block  printing  of,  ".67.  572, 

rlil.  rination  of,  565,  566. 

ilir.-ct  colours  on,  571. 

discharge  styles  on,  674,  575. 

Bosines  on,  671. 

hydroeulphite discharges  on,  575,  57>. 

machine  printing  of,  568. 

mordant  colours  on,  572. 

preparation  of,  for  printing,  567. 

printing,  565. 

red  and  blue  style  on,  577. 

scouring  of,  566. 

and  silk  mixtures,  printing  of,  591. 
aing  of,  567. 

sulphite  dischargee  on,  578. 

tin  discharges  on,  575,  576. 
Woollen  goods,  after-treatment  of,  568. 

Zim  acetate,  208. 
bisulphite,  208. 
•  Inornate,  208. 

dual 

oxide,  209. 
sulphate,  208. 
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